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ABSTRACT

Ding, Q. Ph.D., Purdue University, August 2015. Influence of Social Cognitive Variables
on the Career Exploratory Behaviors of African American Undergraduate STEM-Intensive
Agricultural Sciences Majors at Historically Black Land-Grant Institutions. Major
Professor: Dr. Levon T. Esters.
Without question, racial and ethnic minority groups are playing more significant
roles in American society. However, there still remains a lack of diversity within the STEM
workforce, especially within agricultural sciences disciplines.

More problematic is the

fact that low numbers of African Americans are employed in the agricultural sciences
workforce. This study extends the use of Social Cognitive Career Theory by exploring how
person, contextual and cognitive factors interplay to influence the career goals and career
exploratory behaviors of African American college students pursuing STEM-intensive
agricultural sciences majors. Instruments were selected to measure various components of
the SCCT framework, focusing primarily on person, cognitive and contextual variables.
Data were collected from African American undergraduate students (N = 314) enrolled in
STEM-intensive agricultural sciences majors at five Historically Black Land-Grant
Institutions. A Structural Equation Modeling technique was utilized to test three research
hypotheses. An additional research question was included to identify other factors
influencing students’ pursuit of STEM-intensive agricultural sciences

xiii

majors. Overall, the structural models indicated good model fit with significant paths being
identified among several of the SCCT variables. There were four conclusions for this study.
First, African American college students who were enrolled in STEM-intensive
agricultural sciences majors with masculine gender personality attributes were more likely
to engage in career exploratory behaviors if they felt more confident in making career
decisions. Second, African American students who were enrolled in STEM-intensive
agricultural sciences majors who faced career barriers were more likely to engage in career
exploratory behaviors. Third, African American college students who were enrolled in
STEM-intensive agricultural sciences majors who were confident in their ability in making
career decisions and coping with career barriers were more likely to engage in more career
exploratory behaviors. Fourth, African American college students who were enrolled in
STEM-intensive agricultural sciences majors reported mentoring as the most helpful factor
regarding their career pursuits, and academic difficulties as the most hindering factor
regarding their career pursuits. Future directions for research are provided as well as
implications for the theory, research and practice.
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CHAPTER 1. INTRODUCTION
The United States is facing ongoing racial and ethnic population changes that
have resulted in racial and ethnic minority groups playing more significant roles in
American society. However, there still remains a lack of diversity within the STEM
workforce with underrepresented minorities making up a small percentage of those
employed in STEM occupations. More problematic is the fact that African Americans are
disproportionately underrepresented in the STEM workforce. More actions should be
taken to understand why fewer African American students choose STEM as their major or
pursue a STEM career. Agricultural sciences have similar problems in recruiting and
retaining African American students. In helping to address these issue and attracting more
African American students into the agricultural sciences, more research should be
conducted to understand what influences the career development of African American
students who major the agricultural sciences. A good starting point for exploring this line
of research is through the study of African-American students who attend historically
black land-grant colleges and universities. As such, this study will explore the factors that
influence the career development of African American students pursuing STEM-intensive
agricultural sciences majors at HBCUs.
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1.1 U.S. Racial & Ethnic Population Changes
The United States is a racially diverse country with minority populations
increasing and majority populations becoming minorities in the near future (U.S. Census
Bureau, 2013). Higher birth rates of racial and ethnic minority groups have driven the
population growth of U.S. society and racial and ethnic minorities accounted for 91.7%
of the entire population growth (U.S. Census Bureau, 2013). Recent statistics indicate
that Hispanic/Latino Americans and African-Americans will become majority minority
groups in the U.S. by 2050 (U.S. Census Bureau, 2013). Also, racial and ethnic
minorities including Hispanic/Latino Americans, African Americans, Asian Americans,
Native Hawaiian and Other Pacific Islanders, American Indian and Alaska Natives
account for about 37.4% of the current U.S. population (including two or more races)
(U.S. Census Bureau, 2013).
The U.S. Census Bureau projected that the non-Hispanic White population will
peak in 2024, at 199.6 million. However, the non-Hispanic White population will slowly
decrease, decreasing by 20.6 million from 2024 to 2060 (U.S. Census Bureau, 2012).
Conversely, the African American population is expected to increase from 41.2 to 61.8
million during the same time period (U.S. Census Bureau, 2012). African Americans
accounted for 13.2% of the U.S. population, making up the largest racial minority group
in 2013 (U.S. Census Bureau, 2013). The overall percentage of people of color is
expected to increase to 40% by 2020 and to 50% by 2050 (Palmer & Gasman, 2008).
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Without question the racial and ethnic composition of the United States will continue to
shift and the United States will be more diverse in the future.
1.2 Lack of Diversity within the STEM Workforce
The labor force demand and supply gap in STEM has been exacerbated by the
underrepresentation of minority groups (Poirier et al., 2009). Recent reports show that
71% of individuals in STEM were White and non-Hispanic males (Aud, Fox, &
KewalRamani, 2010). Further, ethnic minority groups have a disproportionately low
share of the STEM education and workforce composition (National Science Foundation,
2009; National Research Council, 2009; National Science Foundation & National Center
for Science and Engineering Statistics, 2013). The lack of diversity within the U.S.
workforce will continue in light of the increase of the underrepresented minority (URM)
population.
According to the Landivar (2013), except for Whites and Asians, other racial
groups held a low share of the STEM workforce relative to their share in the U.S.
population. African Americans only held 6% of STEM positions in the workforce, while
15% of STEM positions were held by Asians and 71% held by Whites (American
Community Survey, 2011). For example, by 2011, Whites held 67.9% of the computer
occupations, while African Americans held only 7.3% of the same occupations; Whites
held 70.3% of the mathematical occupations with African Americans holding 9.3%, and
Whites held 75.2% of the engineering occupations with African Americans holding only
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4.9% (Landivar, 2013). Hence, providing proper African American students support and
attracting African American students into STEM disciplines will be a key factor in filling
the population gap within the STEM workforce, thus sustaining the United States as a
leader in the global research and development arena.
As globalization continues, STEM capability will be the foundation of economic
success for the U.S. in the 21st century (U.S. Department of Commerce, 2010). The
National Research Council (2011) stated that two goals of current STEM education
efforts should be to expand the STEM-capable workforce and to ensure the flow of
women and ethnic minority groups into the STEM workforce. Attracting more African
American students in STEM career pathways could effectively enrich the STEM
workforce culture. To promote diversity in STEM disciplines, more efforts at the
institutional and national level aimed at increasing STEM participation of African
American groups are needed (Whittaker & Montgomery, 2012).
1.3 Lack of Diversity within the Agricultural Sciences Workforce
There is a disproportionate underrepresentation of African Americans in both
degree recipients and labor force in the agricultural sciences (United Census Bureau,
2012). The agricultural sciences workforce is rapidly expanding which offers numerous
opportunities for educated and qualified individuals to build a rewarding career that can
impact their communities (STEM Food & Ag Council, 2014). In 2014, it was reported
that agricultural sciences occupations offered 682,316 jobs in 2013 (STEM Food & Ag
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Council, 2014) and the openings are projected to have an average annual grow of 57,900
openings in the next five years (Goecker, Smith, Fernandez, Ali, & Theller, 2015).
However, there were only 31,852 students who completed an undergraduate or graduate
degree in the agricultural sciences in 2013. Furthermore, African American students
continue to be underrepresented in agricultural sciences. For example, the STEM Annual
Report projected that the U.S. will experience a shortage of graduates from the
agricultural sciences disciplines over the next few years (STEM Food & Ag Council,
2014), especially, students from URM groups (Bobbitt, 2006). Underrepresentation of
URM students in the agricultural science has led to a lack of diversity in the agricultural
workforce (Gordon, 2003). Currently, about 73.5% of the entire agricultural workforce is
White (not Hispanic), compared to 4.4% being African Americans (U.S. Census Bureau,
2012). The lack of diversity in the agricultural sciences would worsen the problem of
recruiting a skilled labor force into agriculture and there is an urgent need to address
current challenges of the lack of diversity in the agricultural sciences.
The world is now facing many challenges and agriculture is playing a more
significant role. For example, the increasing world population exerts a pressure on global
food supply (National Research Council, 2009). It is still not clear how the expansion of
food production can influence our environment (National Research Council, 2009). These
issues were closely related to agriculture, so agriculture is very important for the future
sustainability of every country, including the United States. Policymakers have become
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aware of lacking a skilled labor force (National Science Council, 2009). Actions have
been taken to increase STEM participation of URM students in the agricultural sciences.
For example, a recent effort was undertaken by the Office of Human Resources
Management of the United States Department of Agriculture (USDA) through the
development of a Student Employment Program Report (SEPR). This report was
designed specifically to encourage the recruitment of minority groups and women in the
U.S.D.A. Without question, more actions for the purpose of enhancing participation of
African Americans in agriculture should be taken in the future.
Within the broad area of the agricultural sciences, there is a serious issue of lack
of diversity within STEM-intensive agricultural sciences disciplines. For this study,
STEM-intensive agricultural sciences majors were defined as majors where 50% or more
of courses on a degree plan of study are STEM courses. Participation of African
Americans in STEM-intensive agricultural sciences can help with increasing diversity
within the agricultural sciences field and filling the gap between workforce need and
labor supply. More research should also contribute to the current understanding of why
fewer African American students choose STEM-intensive agricultural sciences as their
major and eventual career.
As such, actions should be taken to attract African American students into
agriculture, especially STEM-intensive agricultural sciences to enhance the diversity of
the agricultural workforce. More studies are needed to address the educational and
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workforce needs of African American students who major in the STEM-intensive
agricultural sciences (Chastity & Antoine, 2006).
1.4 STEM Career Development of African American Students
Several studies have examined African American students’ formation of career
interests, career goals, and career development outcomes in STEM. Pre-college
competence in science and math has been identified as a critical factor that influences the
likelihood of African American students choosing STEM as their college major and
African American students who have more access to pre-college math and science
courses are more likely to choose STEM as their major (Russell & Atwater, 2005). A
study on African American women in STEM summarized four types of contextual
barriers including academic, psychological, social and financial that could impede with
African American female students’ career development in STEM (Perna, Lundy-Wagner,
Drezner, Gasman, Yoon, Bose, & Gary, 2009). Results of many previous studies
supported the importance of contextual factors in influencing URM students career
development in STEM (Byars-Winston & Fouad, 2008). Chang, Sharkness, Hurtado and
Newman (2014) suggested that the undergraduate experience is an important venue that
could foster URM students’ interest in STEM, and help them persist in STEM programs
and eventually enter STEM-related careers.
Despite previous studies on the STEM career development of African American
students, more in-depth and comprehensive insights on this topic are still needed. A
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useful framework developed by Lent, Brown and Hackett (1994), originated from
Bandura’s (1986) concept of self-efficacy, was used to comprehensively understand
African American students’ career development in STEM. Lent, Lopez, Sheu, Lopez
(2011) suggested in their study that African American students who are more confident in
their ability to complete STEM-related tasks are more likely to be interested in STEM.
Further, African American college students who perceive more social supports and fewer
social barriers, it is more likely for them to have higher intention of persisting in a STEM
major. Lent et al. (2005) also found that discrepancies between aptitudes and selfefficacy, or between values and outcome expectations can influence minority groups’
career development in STEM. Investigation of the STEM career development of African
American students is an important step in attracting African American students into
STEM because it provides more understanding about African American students’ career
consideration. Finally, Lent, Brown and Hackett (2000) suggested that more studies
should be conducted on the role of contextual factors in the career development process.
1.5 Educational Pipeline Issues Related to STEM Degree Attainment of
African American Students
The disproportionate participation and high attrition rates of African American
students in STEM education has exacerbated the STEM educational pipeline issues
(National Science Foundation, 2009), which has been translated to African American
students’ underrepresentation in STEM employment (Landivar, 2013). Increasing
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undergraduate and graduate STEM degree attainment of African American students is a
key step in trying to broaden the STEM educational pipeline. Researchers have found that
women, African Americans and Hispanics are less likely to major in science, technology
and engineering at the start of college and they are also less likely to remain in these
majors by graduation (Landivar, 2013).
STEM areas reported very high attrition rates of African American students, with
48.3% of the students who chose STEM fields as their major between 2003-2009 having
left their major (e.g., 37.6% left mathematics and 46% left physical sciences), 65.3% of
African American students who chose STEM fields as their major left STEM fields
during the same period (National Center for Education Statistics, 2012). Between 19952004, the number of students completing bachelor’s degrees in science and engineering
increased by 30,000. Additionally, the number of URM students completing bachelor`s
degrees in science and engineering increased by 4.1% from 14.9% to 19.0% (Poirier,
Courtney, Charles, Rita, & Carlos, 2009). Yet today, African American students still only
have a small share of overall students obtaining STEM bachelor’s degree. For example,
80% of bachelor’s degree in the agricultural sciences were awarded to Whites, while only
2.6% of bachelor`s degree in the agricultural sciences were awarded to African
Americans (National Science Board, 2014). Furthermore, the National Science Board
(2014) also reported that the percentage of all STEM bachelor’s degrees awarded to
African Americans and Hispanics have not increased since 2003.
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The need of skilled workers in STEM areas (Augustine, et. al., 2010) raises
educational pipeline issues related to STEM education and training, which should
concern policymakers and the broad public (Poirier et al., 2009). Although the U.S.
STEM workforce surpassed 7.4 million workers in 2012, there would be a need of 8.5
million workers for the U.S. STEM workforce by 2018 (Cornelis, 2013). Additionally,
92% of STEM occupations require postsecondary education and 19 states will be at or
above this percentage by 2018 (National Science Board, 2014). The underrepresentation
of African American students in STEM education is a significant loss for STEM
employers and society. Broadening the STEM education pipeline would benefit the
workforce by providing more talented individuals and thus narrow the gap between the
STEM labor need and supply.
1.6 Role of HBCUs in the STEM Preparation of African American Students
Although HBCUs only represent 3% of American higher education institutions,
they educate over 15% of all African American students (Strayhorn, 2008). HBCUs have
served as the conduit for STEM education for African American students (Arroyo &
Gasman, 2014), and have long been accommodating the educational needs of this
minority group, which reflects a commitment to educating historically underrepresented
populations. However, there is a need of comprehensive empirical studies focusing on
how and why HBCUs have been successful in the STEM preparation of African
American students (Arroyo & Gasman, 2014).
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From the perspective of STEM recruitment, it has been shown that African
Americans attending HBCUs are more likely to major in the biological sciences and
physical sciences than African Americans at predominantly white institutions (PWIs)
(Fryer & Greenstone, 2010). Regarding STEM attrition rates, HBCUs enroll a smaller
percentage of African American students in natural sciences and engineering majors, but
graduate a larger percentage of African American students than PWIs (National Academy
of Engineering and Institute of Medicine, 2010). Also, compared to PWIs, HBCUs
produced a larger number of STEM degree recipients who are African American
students, including those who pursue graduate and other advanced degrees in STEM
(Clewell, Decohen, & Tsui, 2010). From 1986 to 2006, the percentage of African
American science and engineering doctoral degree recipients who received their
bachelor’s degree from HBCUs increased from 25% to 29% (National Science
Foundation, 2013). In 2010, 90% of top producers of African American doctoral degree
recipients were HBCUs (Palmer, Maramba, & Gasman, 2013).
The National Academy of Sciences (2011a) reported that African American
students at HBCUs are more likely to pursue a career in STEM because of more positive
learning environments. Clay (2013) indicated that more STEM engagement of African
American students at HBCUs might be because of more personal support, more cultural
empowerment, and higher expectations. Students also indicated that they like the
nurturing environment of HBCUs because of individualized instruction, more minority
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role models, more peer support and mentoring for minorities in science and engineering,
and more access to faculty both in formal and informal settings (Whittaker &
Montgomery, 2012).
Clearly, HBCUs supported minority students in their STEM career development
and continue to play an important role in STEM education. Clay (2013) and Arroyo and
Gasman (2014) have suggested that additional research is needed to examine more indepth the factors that contribute to how HBCUs facilitate African American students’
success in STEM. Furthermore, no studies have been found to investigate if HBCUs have
been successful in facilitating African American students’ success in STEM-intensive
agricultural sciences. More research should focus on experiences of students who are
pursuing STEM-intensive agricultural sciences majors.
1.7 Problem Statement
There is a lack of understanding on how personal, contextual and cognitive factors
interplay with each other to influence the STEM-intensive agricultural sciences career
choice actions of African American students. Previous studies have shown direct and
indirect influences of personal and contextual variables on career choice actions (Flores,
et al., 2014; Byars-Winston & Fouad, 2008; Lent, et al., 2003). It has been reported that
personal variables (e.g., gender), contextual factors (e.g., positive learning environment,
more frequent interaction with mentors) and cognitive factors (e.g., confidence in their
ability of learning STEM) are important for STEM success (Poirier, et al., 2009; Brown,
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2011). However, there is a paucity of studies on the role of personal and contextual
factors on the career development of African American college students enrolled in
STEM-intensive agricultural sciences majors, especially how personal and contextual
factors interact with cognitive variables to influence the career development of African
American college students enrolled in STEM-intensive agricultural sciences majors.
Moreover, within the agricultural sciences disciplines, understanding how contextual and
cognitive factors support or impede African American college students’ pursuit of STEMintensive agricultural sciences majors could also lead to better practices of attracting this
population of students into the agricultural sciences workforce.
1.8 Significance of the Study
This study is significant for three reasons: 1) this study will examine students
who are pursuing STEM-intensive agricultural sciences majors, 2) this study will extend
the scope of social cognitive career theory by exploring less often studied variables
including gender role, contextual variables and career exploratory behaviors, and, 3) this
study will examine the career development of African American students attending
Historically Black Land-Grant Institutions (HBLGIs).
First, this study focuses on career development process of African American
students in STEM-intensive agricultural sciences majors. To date, no studies have been
found that examined the career development of students who pursue STEM-intensive
agricultural sciences majors. To broaden the educational pipeline in the agricultural
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sciences, there is also a need to assist with and increase African American students’
participation in STEM-intensive agricultural sciences. A lack of understanding of the
career development of African American students enrolled in STEM intensive
agricultural sciences majors could result in a failure to attract and recruit qualified
African American students. This study will add to current understanding on what factors
support or impede African American students pursuing STEM intensive agricultural
sciences majors.
Second, this study can help address the issue of lack of skilled workers in the
agricultural workforce by providing support to attract and retain more African American
students in STEM-intensive agricultural sciences disciplines. Agriculture has been facing
challenges in recruiting and retaining African American students. This study provides
more in depth understanding of why fewer African American students choose STEMintensive agricultural sciences majors, so actions can be taken to address the educational
and career development needs of African American college students.
Third, this study will examine the career development of African American
students attending HBCUs from a more in-depth manner that is not commonly explored.
Specifically, this study will provide a deeper understanding of the mechanisms by which
African American students from HBCUs make career decisions. By investigating African
American students attending HBCUs, this study could encourage PWIs to implement
more comprehensive career interventions and build a more nurturing and supportive
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learning environment for African American students pursuing STEM-intensive
agricultural sciences majors. A more enhanced positive learning environment at PWIs
could increase African American students’ enrollment and persistence in STEM. As such,
this study could help lead to an increase in the number of African American college
students pursuing STEM degrees. For example, findings from this study could lead to the
development of more effective intervention practices to foster the STEM career
development of African American college students.
1.9 Purpose
This study will extend understanding of the original SCCT model proposed by
Lent et al. (1994) (See Figure 1.1). The purpose of this study was to examine the
influence of personal, contextual and cognitive factors on the career goals and career
exploratory behaviors of African American undergraduate students who are enrolled in
STEM-intensive agricultural sciences majors at HBLGIs (See Figure 1.2).

16

Figure 1.1 The Original SCCT Model

Figure 1.2 Model Examined in Current Study
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1.10 Research Questions & Hypotheses
This study aims to examine Lent et al.’s (1994) social cognitive career model by
testing three research questions and hypotheses:
Research Question 1: To what extent does gender role personality influence career
exploratory behaviors?
Hypothesis 1: Instrumentality and expressivity will indirectly influence career
exploratory behaviors through its influences on self-efficacy and outcome expectations
(Figure 1.3).

Figure 1.3. Hypothesis 1 Examined in This Study: Model of How Gender Role
Personality will Influence Career Exploratory Behaviors. Note. Bolded lines depict the
paths tested by hypothesis one.
Research Question 2: To what extent do social supports and barriers, influence career
exploratory behaviors?
Hypothesis 2: Social supports and barriers will influence career exploratory behaviors
directly and indirectly through degree goals (Figure 1.4).
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Figure 1.4. Hypothesis 2 Examined in This Study: Model of How Social Supports and
Social Barriers Will Influence Career Exploratory Behaviors. Note. Bolded lines depict
the paths tested by hypothesis two.
Research Question 3: To what extent do self-efficacy and outcome expectations influence
career exploratory behaviors?
Hypothesis 3: Self-efficacy and outcome expectations will have direct and indirect
influences on career exploratory behaviors through career interests and degree goals
(Figure 1.5, SCCT Propositions 3, 4, 6, 7).

Figure 1.5. Hypothesis 3 Examined in This Study: Model of How Career Decisionmaking Self-Efficacy, Coping Efficacy, Outcome Expectations, Interests and Degree
Goals Will Influence Career Exploratory Behaviors. Note. Bolded lines depict the paths
examined by hypothesis three.
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Research Question 4: What additional factors influence students’ pursuit of a STEMintensive agricultural sciences major?
1.11 Assumptions
The following assumptions were made for this study:
1.

The data collected from the survey instruments accurately reflect the participants’
thoughts and beliefs.

2.

All data were collected using reliable and valid instruments.

3.

Participants who completed the questionnaire provided honest answers.

4.

The study was conducted in an objective manner, with the bias of the researcher
being minimized.

5.

The researcher was informed by a positivist paradigm. Positivism paradigm assumes
that: 1) there is a objective reality, 2) this objective reality can be observed and
described by symbols (Mack, 2010).
1.12 Limitations of the Study
There are seven potential limitations of this study that the researcher

acknowledges may impact internal validity. First, the researcher is an international
student from China, so the researcher has limited experiences with STEM learning and
teaching in the United States. Second, the researcher is a graduate student in the College
of Agriculture. Collectively, these biases could impact the interpretation of the findings.
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Third, this study relies on self-reported data. Self-reported data rely on the participants’
perception about themselves and it could contain biases that jeopardize the external
validity of this study. Fourth, the participants are mostly from racial and ethnic minority
groups, so the results should be generalized to other populations with caution, which is
also a threat to the external validity of this study. Fifth, because the demographic
composition of the five HBLGIs selected for this study might be different from other
colleges and universities, the results are only generalizable to this study sample. Sixth,
the cross-sectional design of the study cannot establish causal relations among variables
of interest.
1.13 Definition of the Terms
The following is a list of terms used throughout this study:
1.

Agricultural Science: “A discipline dealing with selection, breeding, and

management of crops and domestic animals for more economical production”
(“Agricultural Science”, 2003).
2.

Career: The combination or sequence of roles played by a person during the course

of a lifetime (Super, 1980).
3.

Career Development: The process in which individuals make personal goals

regarding future work conditions, and employ specific strategies to achieve these goals.
Individuals would evaluate their needs and dynamics of their surrounding environment to
eventually make decisions regarding their career path (Haney & Howland, 1978).
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4.

Career Decision-making: The process employed by an individual to evaluate

alternatives with respect to their eventual working life in order to make a choice
(Schwarz, 2008).
5.

Historically Black Colleges and Universities (HBCUs): Institutions established in

in the nineteenth century to serve African American students who were excluded from
white institutions. The majority of these institutions are located in southern States,
stretching from Pennsylvania to Florida (National Academy of Engineering, and Institute
of Medicine, 2011).
6.

Historically Black Land-Grant Universities (HBLGUs): Seventeen colleges and

universities established by the 2nd Morrill Act of 1890 in the southern states with the
mission of teaching agriculture and the mechanical arts to African Americans.
7.

Social Cognitive Career Theory (SCCT): A framework derived from Bandura`s

social cognitive theory that describes how individuals exercise personal agency and
interact with contexts to form career interests, make career choices and perform in
educational and career pursuits (Lent, Brown, & Hackett, 1994).
8.

STEM: Science, Technology, Engineering and Mathematics fields.

9.

STEM-Intensive Agricultural Sciences: Agricultural majors where 50% or more of

courses on the degree plan of study are Science, Technology, Engineering and
Mathematics.
10.

Underrepresented Minorities (URMs): Within the American population, African-
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Americans, Hispanic-, and Asian-American, American Indian or Alaskan Native,
Hawaiian and Pacific Islanders were defined as the Underrepresented Minorities.
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CHAPTER 2. LITERATURE REVIEW
2.1 Introduction
This chapter will provide an overview of social cognitive career development of
African American students. Additionally, this chapter will review the literature of four
primary related topic areas: 1) the role of person input factors in influencing career
development, 2) the role of contextual factors in influencing career development, 3) the
role of cognitive factors in influencing career development, 4) career choice actions, and
5) the career development of underrepresented minority college students who major in
STEM. The theoretical and conceptual frameworks will also be introduced in this chapter.
Finally, a brief summary will conclude this chapter.
2.2 Literature Review Methodology
This study was informed by literature across several academic disciplines, using
an array of search methods. References were found using the Purdue University library
direct search, Purdue University e-Journal Database, Purdue University library catalog,
and Google Scholar. Examples of search terms and phrases used in the search for
literature included: “SCCT,” “STEM career development of minority students,” “SCCT +
minority students + STEM,” “contextual factors + minority students,” “HBCUs + career
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development + minority students + STEM,” “career development + minority students +
agricultural sciences.
2.3 Bandura`s Social Cognitive Theory
In Social Foundations of Thought and Action: A Social Cognitive Theory,
Bandura (1986) described that human functioning can be determined by the interactions
among, behaviors, personal and cognitive factors and environmental factors. Social
Cognitive Theory (SCT) introduced the term “triadic reciprocality” (Bandura, 1986) to
describe how behaviors, personal and cognitive factors and environmental factors act as
determinants of each other. The construct “triadic reciprocality” refers to the notion that
personal attributes (e.g., gender and genetics) and cognitive factors (e.g., personal beliefs
and attitudes) influence human behaviors, and human behaviors (e.g., actions to gain
skills) would in turn influence how people think, including people`s interpretation of their
environment or experiences (cognition) (Bandura, 1986). Personal and cognitive factors
include self-efficacy, self-regulation, outcome expectations, intentions and goals
(Bandura, 1986). Environmental factors include perceived physical and social
environment and social support, and behavioral constructs include behavioral capability
(Stevens, 2006).
Bandura (1986, 1999) proposed the construct of “self-efficacy” in social cognitive
theory. Self-efficacy was defined as a person’s perception about his/her ability in
completing a certain activity (Bandura, 1999). Bandura’s (1999) model described four
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types of resources from which self-efficacy is developed: past performance, vicarious
learning, social persuasion and physiological or emotional states. Moreover, SCT also
takes into account outcome expectations and personal goals along with self-efficacy to
predict behaviors (Bandura, 1999). Self-efficacy is to answer the question “Can I do
this?” and outcome expectations are to answer the question “What will happen if I do
this?” According to Bandura (1986), self-efficacy influences behaviors through outcome
expectations. For example, individuals might believe that they are capable of completing
the tasks in a certain career, but if there are few role models in this career area, they might
be concerned with the negative career outcomes and choose not to pursue it. According to
Bandura (1986), outcome expectations have significant impacts on an individual
regarding career goal pursuit and how much effort he/she would exert to pursue this goal.
Bandura (1986) also described two dimensions of goals: choice-content goals and
performance goals. Bandura (1986) stated that through self-efficacy and outcome
expectations, goals would be set to regulate individual’s behaviors (Lent, Brown, &
Hackett, 1994). Further, progress made towards the goal would result in higher selfefficacy and outcome expectations.
Bandura’s (1986) proposal of interaction among human, behavior and environment
has been applied by Lent, Brown and Hackett (1994) to better understand the career
development process. In the next section, Social Cognitive Career Theory will be
described, which was derived from Social Cognitive Theory.
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2.4 Introduction of Social Cognitive Career Theory (SCCT)
Social Cognitive Career Theory, mainly derived from Bandura`s social cognitive
theory (Lent, Brown, & Hackett, 1994), is a framework that describes the triadic interplay
among person, environment and behaviors in the career development process. More
specifically, Lent, Brown and Hackett (1994) described that personal inputs (e.g., gender,
ethnicity, health status) and environmental factors (e.g., social supports, social barriers)
could restrict or promote the influences of personal agency (e.g., self-efficacy, outcome
expectations) (Lent, et al., 2005). Cognitive factors as personal agency variables include
self-efficacy, outcome expectations and career goals play a central role within SCCT
(Lent, et al., 2005). Personal characteristics, contextual influences and learning
experiences could influence behaviors and career outcomes through cognitive factors
(Lent, Brown, & Hackett, 1994).
There are three interlocking models within SCCT (Figure 1.1): 1) the interest
model focuses on how academic and career interests are developed, 2) the choice model
focuses on how people make career choices, 3) the performance model focuses on how
people attain different levels of performance within the career development process (Lent
& Brown, 1996). These three models integrate many career related constructs to describe
how people form career interests, make career choices and how they attain certain career
performance (Lent, Brown, & Hackett, 1994). The interests model describes how selfefficacy (one’s perception of his ability to complete certain tasks) (Bandura, 1986) and
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outcome expectations (one’s beliefs on what are the outcomes of certain behaviors)
(Bandura, 1986) impact career interests. Lent, Brown and Hackett (1994) stated that
person input factors (e.g., gender, race, ethnicity, health status), background contextual
factors (e.g., financial supports; familial supports) are important in shaping self-efficacy
and outcome expectations through learning experiences (Lent & Brown, 1996). Selfefficacy is determined by one’s past performance, vicarious learning and physical or
psychological arousal (Bandura, 1986). Self-efficacy plays a central role in the interests
model and it directly impacts interests, which means that it is more likely for a person to
be interested in a vocational domain if he is confident that he can complete a domain’s
related tasks (Lent, Brown, & Hackett, 1994). Outcome expectations is yet another
critical factor that has direct impacts on career interests. Outcome expectations are
partially determined by self-efficacy, so it can also indirectly impact interests through
self-efficacy. Lent, Brown and Hackett (1994) argued that a person would believe his/her
pursuit of a vocational domain can lead to positive results if he/she is confident about
his/her abilities of performing the domain-related activities. Hence, in the career interests
model, interests are formed through the combined effects of self-efficacy and outcome
expectations. When new learning experiences emerge, or a person’s self-efficacy and
outcome expectations change, interests on this vocational domain would also change.
The choice model is an extension of the interest model (Dickinson, 2007) and it
describes how people set choice goals and take choice actions. Once a career goal has
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been set, one would take actions to achieve them, which is the choice action. Selfefficacy, outcome expectations and interests can directly impact career goals, which
means that individuals would have higher levels of intentions to pursue a career if they
have higher confidence in their ability of completing the career related tasks, and more
positive outcomes and interests are perceived (Lent, Brown, & Hackett, 1994).
Additionally, proximal contextual variables could influence choice goals and choice
actions directly (Lent, Brown, & Hackett, 1994). Proximal contextual variables can also
moderate the relationship between interests and choice goals, and the relationship
between choice goals and choice actions (Lent, Brown, & Hackett, 1994). Lent, Brown
and Hackett (1994) further explained that career interests would be more likely to lead to
pursuit of a career choice, and one is more likely to take actions upon this goal if the
environment is perceived to be supportive and fewer barriers. Conversely, the interestsgoal path and goal-action path would be weaker if perceived environment is
unsupportive.
The performance model describes how one can attain certain career outcomes. In
SCCT, self-efficacy has direct and indirect influences on performance through outcome
expectations, interests, goals and actions (Lent, Brown, & Hackett, 1994). Outcome
expectations have mainly indirect influences on performance through goals and actions
(Lent, Brown, & Hackett, 1994). Also, performance would provide feedback and
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continue to shape self-efficacy, outcome expectations and behaviors (Lent, Brown, &
Hackett, 1994).
Numerous empirical studies have validated the three models of SCCT across
various populations, including middle school and high school students (Fouad & Smith,
1996; Lopez, Lent, Brown, & Gore, 1997); college students (Ferry, Fouad, & Smith,
2000; Lent et al., 2001; Lent, Brown, Schmidt, Brenner, Lyons, & Treistman, 2003;
Brown et al., 2008); students who major in science/math or engineering (Lent et al.,
2001; Lent, Brown, Schmidt, Brenner, Lyons, & Treistman, 2003; Lent, Lopez, Lopez, &
Sheu, 2008; Lent, Miller, Smith, Watford, Lim, Hui, Morrison, Wilkins, & Williams,
2013; Lent, Miller, Smith, Watford, Hui, & Lim, 2015); and racial & ethnically diverse
students (Fouad & Smith, 1996; Lent, Brown & Schmidt, 2005; Lent, Miller, Smith,
Watford, Lim, Hui, Morrison, Wilkins, & Williams, 2013; Lent, Taveira, Pinto, Silva,
Blanco, Faria, & Goncalves, 2014). The following sections will provide a more detailed
review of the variables within each model component and how the variables are related to
each other.
2.5 Person Inputs
2.5.1 Gender
Lent and Brown (1996) proposed in the social cognitive career model that
cognitive factors function in concert with other person factors such as gender (Lent &
Brown, 1996). Most studies that have used SCCT as their framework to compare the
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career development between female and male students have found similar findings that
SCCT is valid across genders (Lent, Brown, & Schmidt, 2005; Lent, Miller, Smith,
Watford, Lim, Hui, Morrison, Wilkins, & Williams, 2013; Lent, Miller, Smith, Watford,
Lim, Hui, & Lim, 2015; Inda, Rodríguez, & Peña, 2013). For example, a study of Lent,
Lopez, Sheu and Lopez (2011) investigated social cognitive predictors of the interests
and choices of computing major students. Their results indicated adequate model fit
across genders (Lent et al., 2011). In a longitudinal study of Navarro, Flores, Lee and
Gonzalez (2014), they examined the extent to which social supports, self-efficacy and
outcome expectations could predict interests, academic satisfaction and persistence at
different time points. Their study sampled students attending a Hispanic Serving
Institution, and they found invariant findings across genders (Navarro et al., 2014). Lent
et al. (2015) conducted another longitudinal study, also to investigate how academic
support, self-efficacy and outcome expectations could predict academic satisfaction and
persistence. Their study produced results similar to Navarro et al. (2014) in that the
model fit was invariant across genders. Additionally, in a qualitative study by Fouad et al.
(2010) in which they studied how students’ perceptions of contextual support and barriers
could influence their career choices, no significant differences were found between
female and male students. In another study of Lent et al. (2005), they indicated that male
and female college students had similar scores across most social cognitive career
variables, but female engineering students perceived more contextual supports and fewer
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contextual barriers than male engineering students. Another study of Lent et al. (2013),
they examined career development of male and female engineering students. Their results
have also validated SCCT for both genders, but there was a larger amount of variance
explained for female than male college students. From a broader perspective, SCCT
studies provided invariant model fit across genders. However, there are still gender
differences on scores of certain social cognitive variables (e.g., social supports), which
could provide more detailed information about male and female students’ career
development. Lent et al. (2013) have suggested that more studies are needed to reveal if
there are any gender differences on perceived supports or barriers on the career
development process.
2.5.2 Race and Ethnicity
Race and ethnicity is yet another person input factor that was proposed by Lent,
Brown and Hackett (1994) that could influence individual career development. Several
SCCT studies have been conducted on the career development of populations from
different racial and ethnic background (Flores & O’Brien, 2002; Constantine, Wallace, &
Kindaichi, 2005; Lent, Brown, & Schmidt, 2005; Navarro, Flores, Lee, & Gonzalez,
2014; Lent, Miller, Smith, Watford, Lim, Hui, & Lim, 2015). Lent et al. (2005) examined
the interest and choice models on students attending PWIs and HBCUs, and they
compared model fit across different racial and ethnic groups. They found that the interest
and choice models provided good fit for engineering students from both PWIs and
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HBCUs. A longitudinal study of Navarro et al. (2014) also studied students attending a
Hispanic Serving Institution and validated the social cognitive career model across
racial/ethnic groups. Their results showed that self-efficacy, outcome expectations, and
social supports reflected academic satisfaction and persistence of college engineering
students attending a Hispanic Serving Institution (Navarro et al., 2014).
However, the literature also revealed racial and ethnic differences on the career
development process (Booth & Myers, 2011; Lent et al., 2005; Byars-Winston, 2006).
Booth and Myers (2011) used social cognitive career theory as their theoretical
framework and compared internal and external career aspirations and multiple role
planning between African American female college students and their Caucasian
counterparts. They found that African American female students had significantly higher
career commitment and they were also more motivated to advance in their career roles
than Caucasian female college students (Booth & Myers, 2011). Another study of Lent et
al. (2005) found that students from HBCUs reported stronger self-efficacy, outcome
expectations, technical interests and social supports while pursuing their engineering
majors, although the amount of differences was fairly small. Moreover, a mixed-method
SCCT study of Trenor, Yu, Waight, Zerda and Sha (2008) examined how ethnicity related
to female engineering students’ educational experiences. They surveyed 160 female
undergraduate engineering majors and interviewed 37 students. The quantitative analysis
of the survey results showed that minority students experienced increased barriers to
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educational plans, but no significant differences were found in perceived social support,
sense of belonging and students’ experiences in engineering (Trenor, et al., 2008). The
qualitative portion of the study revealed racial and ethnic differences on perceived
barriers while pursuing an engineering major. Trenor et al. (2008) stated that students of
color in their study indicated that “conflicting role struggles” (Trenor et al., 2008, p.460),
lack of academic preparation were the most pertinent barriers for the students of color to
pursue an engineer major. Moreover, lack of college educated family role models was
identified as the most pertinent barriers for Hispanic students. However, White students
in this study did not indicate these barriers as pertinent to them. It was also discovered
that African American and Hispanic students showed more difficulties in transitioning to
taking rigorous college courses and differences existed between African American and
Asian students in their reasons to choose engineering as their major.
Many previous studies have examined the predictive ability of SCCT across
various races and ethnicities with results indicating good model fit. However, findings
have also suggested racial and ethnic differences on self-efficacy, outcome expectations,
technical interests (Lent et al., 2005), perceived supports and barriers (Trenor, Yu,
Waight, Zerda, & Sha, 2008) and career outcomes (Booth & Myers, 2011). More SCCT
studies are still needed to better understand the career development of underrepresented
minority college students. In particular, to date, very few studies have examined the
career development of African American college students using the social cognitive
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model (Byars-Winston, 2006; Dickinson, 2008). As a result, further investigations are
warranted to better understand how the SCCT model could be applied to African
American college students.
2.5.3 Gender Role
Bem (1974) indicated that the process of gender role socialization could lead to
the characterization of personality as masculine, feminine, androgynous, or
undifferentiated. Spence, Helmreich, and Stapp (1974) operationalized masculine and
feminine as instrumentality and expressivity. Instrumentality represents characters that
were desired for a man in American society, such as being independent and not to fall
into pieces under pressure. Expressivity represents characters that were desired for a
woman in American society, such as being understanding and kind. The current study will
examine how instrumentality and expressivity could impact individual career
development. Nosek and Smyth (2011) indicated that gender stereotypes could affect
career goals, performance and interests of men and women pursuing a STEM career. Betz
and Fitzgerald (1987) stated that the environmental socialization of gender would result
in undermined self-efficacy of female students while pursuing a career that is not
traditional for them. More specifically, Hackett and Betz (1981) explained that
socialization of gender roles influenced the information boys and girls received from their
environment which was necessary to form strong self-efficacy beliefs towards male-type
or female-type occupations. Additional studies have also indicated the important role of
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instrumentality in influencing the career development process (Flores, Robitschek,
Celebi, Andersen, & Hoang, 2010). Flores et al. (2010) indicated in their study that
individuals with high levels of instrumentality might attempt more learning opportunities.
Furthermore, several studies investigated how gender role influences the STEM
career development of different ethnicities. A study by O’Brien, Blodorn, Adams, Garcia
and Hammer (2015) examined European American and African American female college
students’ gender stereotypes in STEM, their participation in STEM majors, and how their
gender stereotypes could predict the ethnic differences in STEM participation. Their
results indicated that ethnic differences in gender stereotypes in STEM partially mediated
the ethnic differences in STEM participation between African American and European
American college women. In another study of Flores, Robitschek, Celebi, Andersen and
Hoang (2010), they examined how age, Anglo orientation, Mexican orientation,
familiasm, and gender roles (instrumentality and expressivity) influenced Mexican
American students’ career self-efficacy across the six Holland’s themes. The results of
their study revealed that students’ career interests were consistent with their self-efficacy
beliefs, and gender roles of instrumentality and expressivity and orientation to Mexican
culture could significantly predict students’ career self-efficacy (Flores et al., 2010).
Additionally, Caldera, Robitschek, Frame and Pannell (2003) examined how
instrumentality and expressivity could contribute to the commitment to the career choices
of Mexican American students and non-Hispanic White college women. Their results
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showed that instrumentality was a significant predictor of Mexican American female
students’ commitment to career choice, but contradicting results were also found
regarding the role of gender role identity in predicting non-Hispanic women college
students’ career commitment (Caldera, Robitschek, Frame and Pannell, 2003). For
example, the authors found that expressivity did not show significant effects on
commitment of either group to career choice. Previous theoretical and empirical studies
have shown evidence of influences of gender roles on the career development process of
minority students. However, SCCT studies that comprehensively examined how gender
roles can influences STEM career development of African American college students
have not been found. Moreover, it is still unclear the role of expressivity in influencing
individual STEM career development. Caldera et al. (2003) have suggested that more
studies are needed to investigate how instrumentality and expressivity could contribute to
career related variables. This study will add to current understanding of the extent to
which gender roles (instrumentality and expressivity) influences the STEM career
development among a sample of African American college students.
2.6 Contextual variables
In SCCT, Lent, Brown and Hackett (1994) hypothesized that contextual factors
could operate through learning experiences that are sources of shaping self-efficacy and
outcome expectations. More specifically, there are two kinds of contextual variables:
distal and proximal contextual variables. Distal contextual variables reflect individuals’
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background influences, which include gender role socialization, familial influences and
cultural socialization (Lent, Brown, & Hackett, 1994; Byars-Winston & Fouad, 2008;
Byars-Winston, Estrada, Howard, Davis, & Zalapa, 2010). Distal contextual influences
affect career development during “formative periods of educational or career
development” (Lent et al., 2001, p. 474). Proximal contextual variables are contextual
factors that influence individuals’ career development during “active periods of active
educational or career choice making” (Lent et al., 2001, p. 475). Proximal contextual
variables include personal contacts within the industry, perceived supports and barriers
(Lent, Brown, & Hackett, 1994).
2.6.1 Social Supports and Barriers
Proximal contextual factors include social supports and barriers that reflect the
social and cultural effects that influence individual career development at the point of
choice implementation (Lent, Brown, & Hackett; 1994). Specifically, a more supportive
environment with fewer barriers would encourage individuals to set career goals and take
actions to pursue certain career paths. Social supports and barriers have important
influences on the STEM career development of African American college students. For
example, African American students’ experiences of supportive environments at HBCUs
might promote their academic confidence, interests and motivation to pursue their career
goals (Arroyo & Gasman, 2014). A study by Byars-Winston and Fouad (2008)
investigated the contribution of contextual factors to undergraduate students’ academic
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and career goals. Their results showed that career barriers influence goals through coping
efficacy and interests. Another recent study examined the influences of math/science
academic self-efficacy, outcome expectations along with ethnic variables and campus
climate on the academic interests and goals of 223 ALANA (African American, Latino/a,
Southeast Asian, and Native American) undergraduate students majoring in the
environmental sciences and biological sciences (Byars-Winston, Estrada, Howard, Davis
& Zalapa, 2010). They found that perceived campus climate have indirect influences on
academic goals of ALANA students through academic self-efficacy.
However, the degree to which social support and barriers impact career goals and
choice actions has been controversial (Lent et al., 2001; Lent et al., 2003; Lent et al.,
2005). In SCCT, Lent, Brown and Hackett (1994) posited that proximal contextual
variables have direct impacts on career goals and choice actions. Bandura (1999)
indicated that social supports and barriers only operate indirectly through self-efficacy.
Additionally, some empirical studies have supported Bandura`s proposition that social
supports and barriers impact career goals and choice actions through self-efficacy (Lent
et al., 2001; Lent et al., 2003; Lent et al., 2005). Lent et al. (2001) found that social
supports and barriers impacted choice intentions also indirectly through self-efficacy.
Similarly, Lent et al. (2003) found that social supports and barriers impacted educational
goals and persistence in engineering indirectly through self-efficacy. These indirect
effects were also found by Byars-Winston et al. (2010).
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Despite previous studies examining the effects of social supports and barriers on
career outcomes; more studies are needed to clarify if social supports and barriers directly
or indirectly impact career goals and choice actions through self-efficacy. Additionally,
Lent, Brown and Hackett (2000) have suggested that future studies should focus on how
contextual supports and barriers impact the career development of diverse samples from
different racial and ethnic backgrounds.
2.7 Cognitive Variables
SCCT highlights the central role of cognitive variables in influencing individuals’
career development (Lent, Brown, & Hackett, 1994). This section provides a review of
studies on self-efficacy, coping efficacy, outcome expectations, career interests and
degree goals, respectively.
2.7.1 Self-Efficacy
In SCCT, self-efficacy as a personal agency variable that plays a central role in
perceiving and interpreting the environment, and it has significant influences on
individuals’ behaviors and performance (Lent, Brown, & Hackett, 1994). Bandura (1986)
defined self-efficacy as one’s confidence in their abilities of organizing and executing a
course of action. Bandura (1986) further posited that there are four sources of selfefficacy: mastery experiences, vicarious learning experiences, verbal persuasion and
physiological arousal. Self-efficacy is one of the most extensively studied variables
within SCCT framework (Lent et al., 1994; Lent et al., 1996; Lent et al., 2008).
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Numerous empirical studies have found evidence that self-efficacy plays an important
role in impacting individuals’ career development process (Lent et al., 2005; Lent et al.,
2008; Lent et al., 2011; Lent et al., 2013; Lent et al., 2014; Nauta & Epperson, 2003;
Flores et al., 2014; Lee et al., 2015; Lent et al., 2015). Self-efficacy has been studied in
STEM education (Lent et al., 2001; Waller, 2006; Quimby, Seyala, & Wolfson, 2007;
Byars-Winston & Fouad, 2008), and it has also been studied across gender, racial and
ethnic groups (Lent et al., 2005; Waller, 2006; Byars-Winston & Fouad, 2008; Lent et al.,
2013; Lent et al., 2014; Lent et al., 2015). More specifically, previous studies have shown
that self-efficacy directly impacts outcome expectations (Ferry, Fouad, & Smith, 2000;
Lent et al., 2005), college major and career choices (Lent et al., 2002; Lent et al, 2003;
Lent et al., 2005), career interests (Ferry, Fouad, & Smith, 2000; Rottinghaus, Larson, &
Borgen, 2003; Lent et al., 2005), career goals (Locke &Latham, 2002; Bandura & Locke,
2003; Byars-Winston & Fouad, 2008; Lent et al., 2008; Lent et al., 2010; Lent et al.,
2011; Brown et al., 2011), career intentions (Fouad & Smith, 1996), academic persistence
(Robbins, Lauver, Le, Davis, Langley, & Carlstrom, 2004), academic achievement
(Brown et al., 2008) and school-to-work transition (Kelly, 2009).
Moreover, contextual factors (Lent et al., 2001, 2003b, 2005, 2007) and person
inputs are important precursors of self-efficacy and they influence self-efficacy through
learning experiences (Robbins et al., 2004). A study of Byars-Winston and Fouad (2008)
tested both proximal and distal contextual factors and their relationship with math/science
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self-efficacy and outcome expectations. They found that math/science self-efficacy
mediated the relationship between parental involvement and career interests, and coping
efficacy mediated the relationship between perceived barriers and goals (Byars-Winston
& Fouad, 2008).
However, other studies have questioned the paths proposed in SCCT from selfefficacy to other variables. For example, a study by Nauta, Kahn, Angell, Cantarelli and
Hansen (2002) indicated a reciprocal relationship between self-efficacy and interests.
They conducted a longitudinal study on undergraduate students to analyze the strength
and direction of the relationship between self-efficacy and interests. In their study, they
measured self-efficacy and interests at three time points throughout an academic year.
Their results revealed that several self-efficacy-interests paths and interests-self-efficacy
paths were significant. Nauta et al. (2002) further explained that interests could be a form
of motivation that drives individuals to pursue a course of action and increase selfefficacy after the practice efforts. Armstrong and Vogel (2009, 2010) also supported a
bidirectional relationship between self-efficacy and interests. They argued that selfefficacy and interests could be interpreted as components of Holland`s vocational
personality themes. Lubinski (2010) also noted in his study that there is a lack of
incremental validity in using self-efficacy in addition to cognitive abilities and interests to
predict career outcomes. However, Lent et al. (2010) questioned how Armstrong and
Vogel (2009) defined and differentiated self-efficacy and interests, and they posited the

42

methodological issues of quantifying self-efficacy-interests relationships. It is suggested
that more research should be conducted on the relationship between self-efficacy and
interests (Vogel & Armstrong, 2010).
Career decision-making efficacy is a type of self-efficacy that is defined as one’s
confidence in one’s ability to make a career decision (Taylor & Betz, 1983). Blustein,
Philips, Jobin-Davis, Finkelberg and Roarke (1997) explained that career decisionmaking efficacy could be reflected in the process and also in the individual level of stress
that is related to career decision-making. Higher levels of career decision-making
efficacy is related to higher work satisfaction (Blustein et al., 1997; Lent et al., 2006a;
Kelly, 2009) and lower levels of stress (Kelly, 2009). Gushue and Whitson (2006)
investigated how gender role attitude, ethnic identity, career decision-making efficacy
related to career choice traditionality of Black and Latino/a high school students. Their
results indicated that gender role attitudes and ethnic identity were precursors of career
decision-making efficacy and students with higher career decision-making efficacy would
have lower intentions of choosing a gender traditional occupation. A review of literature
revealed that career decision-making efficacy has not been studied comprehensively, and
that the relationship between career decision-making efficacy and person inputs and
contextual factors has been lacking. Gushue and Whitson (2006) suggested that more
research is still needed to examine the role of career decision-making efficacy in SCCT
and its influence on individual career development.
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2.7.2 Coping Efficacy
Coping efficacy is an individuals’ confidence in their ability to overcome
obstacles (Lent et al., 2000). The conceptual distinction between self-efficacy and coping
efficacy (Lent et al., 2001), and between perceived barriers and coping efficacy (Lent et
al., 2000) have been demonstrated. First, self-efficacy is confidence in one`s ability of
completing tasks in a certain domain (Lent et al., 2000) and its relationship with coping
efficacy has been indicated as two related but distinct constructs in previous studies (Lent
et al., 2001; Byars-Winston & Fouad, 2008; Lopez & Yi, 2006). Byars-Winston and
Fouad (2008) reported a .42 correlation and Lopez and Yi (2006) reported a .43
correlation between domain specific efficacy and coping efficacy. An examination of the
relationship between coping efficacy and self-efficacy can help us understand and
enhance coping efficacy (Lindley, 2005). For example, Lindley (2005) conducted a study
on 225 undergraduate students and explored self-efficacy in Holland’s six types and its
relationship with coping efficacy. Her results revealed that conventional and realistic
efficacy were strongly related to coping efficacy of male students, which inferred that
male students who have higher confidence in their ability of completing tasks in
conventional and realistic occupations would have higher confidence in their ability of
overcoming the obstacles they encounter in their career development process.
Second, some vocational measurement might confound perceived barriers with
coping efficacy (Lent, Brown, & Hackett, 2000). Lent Brown and Hackett (2000) further
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explained that when investigators are asking subjects to identify their perceived barriers,
it is possible that they would not identify a barrier when they think they can cope with it.
Hence, it is difficult to distinguish perceived barriers from coping efficacy (Lent, Brown,
& Hackett, 2000). It is suggested that a separate measure of coping efficacy should be
developed and used along with perceived barriers, which would provide a better
understanding of how perceived barriers would impact career development (Lent, Brown,
& Hackett, 2000). More specifically, several studies have suggested that coping efficacy
plays the role as a mediator in SCCT between social supports and barriers and selfefficacy (Lent et al., 2001; Lent et al., 2003; Lent et al., 2011). In other words,
perceptions of barriers can decrease one’s confidence in their ability of overcoming
career obstacles and then reduce one’s confidence in his/her ability of executing the
actions that are required for pursuing a career path. Meanwhile, perceptions of supports
can increase one’s confidence in their ability of overcoming career obstacles and then
enhance one’s confidence in their ability of executing the actions that are required for
pursuing a career path (Abrams, 2012). Lent et al. (2003) measured self-efficacy, coping
efficacy, outcome expectations, interests, academic goals, and contextual variables among
328 undergraduate engineering students. Their results suggested that coping efficacy
might have a reciprocal relationship with social supports and barriers, which infers that
individuals who have higher levels of coping efficacy could perceive more supports and
fewer barriers. Given the close relationship between coping efficacy and contextual
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supports and barriers, and between coping efficacy and self-efficacy, Lent et al. (2003)
suggested that more studies are needed examining the role of coping efficacy in SCCT.
2.7.3 Outcome Expectations
Lent, Brown and Hackett (1994) defined outcome expectations as individuals’
perceptions about the consequences of their behaviors. Outcome expectations is
hypothesized to interplay with self-efficacy, and thus to directly impact interests, career
goals, choice actions and performance (Lent, Brown, & Hackett, 1994). In other words, a
person who is more confident in one’s ability of organizing and completing a course of
career pursuing actions, and who perceives more positive outcomes of the career
pursuing behaviors in a certain domain, would have higher interests in that domain. And
this person would be more likely to set his/her career goal and have better performance in
this career domain. Outcome expectations is also one of the most extensively studied
variables in SCCT. Outcome expectations has been studied in STEM education (Lent et
al., 2001; Quimby et al., 2007; Byars-Winston & Fouad, 2008), and across gender and
racial & ethnic groups (Lent et al., 2005; Waller, 2006; Byars-Winston & Fouad, 2008;
Lent et al., 2013; Lent et al., 2014; Lent et al., 2015). Previous studies have found
evidence that outcome expectations explained unique variance in career interests (Ferry,
Fouad, & Smith, 2000; Lent et al., 2001; Lent et al., 2005; Quimby et al., 2007; Sheu et
al., 2010) and choice goals (Ferry, Fouad, & Smith, 2000).
Outcome expectations play a critical role in the interests and choice models within
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SCCT, and it is closely related to self-efficacy, interests and choice goals. For example,
Bandura (1999) and Lent, Brown and Hackett (1994) posited that self-efficacy is an
important source of outcome expectations, which means higher confidence in their ability
of completing certain courses of action would result in more positive perceptions of the
outcomes. Empirical studies have also shown consistent results that self-efficacy is
significantly related to outcome expectations.
Previous studies have also supported the hypotheses of Lent, Brown and Hackett
(1994) that the best predictors of interests is to include both self-efficacy and outcome
expectations. For example, Quimby, Seyala, & Wolfson (2007) studied self-efficacy,
outcome expectations, and career interests of environmental sciences undergraduate
students and found that students’ career interests could be significantly predicted by selfefficacy and outcome expectations. Another study of Byars-Winston and Fouad (2008)
indicated a significant relationship between self-efficacy and interests, and between
outcome expectations and interests. Meanwhile, several studies provided evidence that
outcome expectations can have an indirect effect on interests or choice goals. Lent et al.
(2008) did not find a significant relationship between outcome expectations and interests
or between outcome expectations and choice goals of undergraduate engineering
students. Another study by Lent et al. (2005) also found a non-significant relationship
between outcome expectations and STEM choice intentions of engineering students. In
sum, studies have shown that self-efficacy is a precursor of outcome expectations and
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outcome expectations and self-efficacy together can predict interests. However, more
studies are still needed to clarify how outcome expectations contribute to interests and
choice goals.
2.7.4 Interests
In SCCT, interest is defined as “likes, dislikes, and indifferences regarding careerrelevant activities and occupations” (Lent, Brown, & Hackett, 1994. p. 88). Self-efficacy
and outcome expectations are considered to be direct predictors of interests in a particular
field (Lent, Brown, & Hackett, 1994). Person inputs (e.g., personality) and contextual
factors (e.g., social supports and barriers) are considered to have indirect influences on
interests through self-efficacy and outcome expectations (Lent et al., 2001; Lent et al.,
2003). More specifically, people with higher levels of self-efficacy and outcome
expectations in certain domains are more likely to be interested in domain-related
activities, and thus will be more likely to pursue a career goal in that domain. Empirical
studies have provided evidence to support the hypotheses in SCCT that: 1) interests are
directly predicted by self-efficacy (Lent et al., 2001; Rottinghaus, Larson, & Borgen,
2003; Lent et al., 2005; Lent et al., 2008; Lent et al., 2013; Lent et al., 2015), 2) interests
are directly influenced by outcome expectations (Lent et al., 2005; Waller, 2002; Quimby,
et al., 2007; Lent et al., 2008; Lent et al., 2013; Lent et al., 2015), 3) interests is an
important predictor of choice goals (Lent et al., 2005; Lent et al., 2008), and 4) selfefficacy and outcome expectations influence career choices and performance partially
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through interests (Lent, Brown, & Hackett, 1994; Lent et al., 2005; Waller, 2002;
Quimby, 2007).
However, there have also been arguments regarding the relationship between selfefficacy and interests. Nauta, Kahn, Angell and Cantarelli (2002) conducted a
longitudinal study that investigated self-efficacy and interests of undergraduate students.
The authors argued that there is a reciprocal relationship between self-efficacy and
interests. Subsequently, Armstrong and Vogel (2010) have suggested that more research is
still needed to confirm the validity of either unidirectional or bidirectional relationship
between self-efficacy and interests.
2.7.5 Choice Goals
Choice goals is defined as the determination to achieve certain outcomes or to be
engaged in certain activities (Bandura, 1986). Lent, Brown and Hackett (1994) stated that
choice goals would influence individuals to implement self-regulation of behaviors and
choice goals can mediate the relationship between interests and choice actions. In the
SCCT model, Lent et al. (1994) proposed that learning experiences, self-efficacy,
outcome expectations and interests are precursors of choice goals. Previous studies have
provided evidence that cognitive ability impacts choice goals through self-efficacy and
outcome expectations (Robbins et al., 2004; Brown et al., 2008; Brown, 2011). And selfefficacy (Lent et al., 2003; Lent et al., 2005; Waller, 2002; Byars-Winston & Fouad,
2008; Lent et al., 2011), outcome expectations (Byars-Winston & Fouad, 2008; Sheu et
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al., 2010), and interests (Sheu et al., 2010) all have direct influences on choice goals. For
example, a study of Waller (2002) examined the STEM career development of African
American college students. He found a moderately significant standard path coefficient
between math self-efficacy and math choice intentions.
Despite previous research on choice goals, the relationship between outcome
expectations and choice goals is not conclusive. For example, Waller (2002) did not find
a significant relationship between outcome expectations and choice goals. Additionally,
Lent et al. (2005) also found a non-significant relationship between outcome expectations
and STEM choice intentions of engineering students. However, the studies of ByarsWinston and Fouad (2008) and Lent et al. (2001) found significant relationships between
outcome expectations and choice goals. Lent et al. (2001) argued that the relationship
between outcome expectations and choice goals is partially mediated by interests. More
research is needed to investigate whether outcome expectations have a direct impact on
choice goals or if outcome expectations impact choice goals through other variables (e.g.,
interests or self-efficacy).
Finally, how contextual factors impact choice goals has raised controversy. Lent,
Brown and Hackett (1994) proposed that proximal contextual barriers could have direct
effects on choice goals and distal contextual factors could have indirect effects on choice
goals through self-efficacy, outcome expectations and interests. However, Bandura (1999,
2000) suggested that contextual factors can only influence on choice goals through self-
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efficacy. A meta-analysis of Sheu et al. (2010) supported both direct and indirect paths
from contextual supports and barriers to choice goals, but the direct paths from contextual
support and barriers to choice goals were consistently small across six themes, and only
three of them were significant (Sheu et al., 2010). Sheu et al. (2010) indicated that the
indirect influences of contextual supports and barriers were supported by the results of
their study. Sheu et al. (2010) also suggested that there might be moderators that
influence the effects of social supports and barriers on choice goals. Lent and his
colleagues (2000, 2001) also conducted studies that supported the indirect influences of
contextual supports and barriers on choice goals (Lent et al., 2000; Lent et al., 2001).
Additional research is needed to describe the relationship between outcome expectations
and choice goals (Lent et al., 2003b; Lent et al., 2005; Lindley, 2005; Rivera et al., 2007),
and how contextual supports and barriers could influence choice goals (Lent et al., 2001;
Lent et al., 2005; Sheu et al., 2010).
2.8 Choice Actions
The choice process in SCCT is subdivided into choice goals/intentions and choice
actions (Lent, Brown, & Hackett, 1994). Choice actions in SCCT refer to the actions
taken by individuals to implement the choice intentions (Lent, Brown, & Hackett, 1994).
Choice actions include enrollment in a training program or any other activities that could
help with individual career pursuits. Regarding the role of choice actions within SCCT,
Lent, Brown and Hackett proposed that: 1) choice goals have direct effects on choice
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actions, and it also plays an intermediate role between self-efficacy, outcome
expectations, interests and choice actions; 2) self-efficacy has both direct and indirect
effects on choice actions through outcome expectations and interests; 3) outcome
expectations have direct effects on choice actions; 4) the relationship between choice
goals and choice actions could be moderated by proximal contextual factors, and choice
actions could be directly impacted by proximal contextual variables; 5) choice actions
have direct effects on performance and experience attainment. Thus, once a person sets
clear career goals, it is more likely that he/she would execute actions to achieve the goals
(Lent, Brown, & Hackett). Additionally, individuals’ positive beliefs on outcomes of
pursuing certain careers could also result in people’s adoption of courses of actions in
career pursuits (Lent, Brown, & Hackett). Lent, Brown and Hackett further suggested that
if one is encountering barriers at the time of setting career goals or taking actions, this
person might change their career goals or actions. For example, an individual who is very
interested in art would set a career goal at being an artist, but if this person cannot afford
to finish a bachelor’s degree in art, this person might have to change his/her career goals
and corresponding actions. In SCCT, career choice action can help individuals achieve
their career aspirations or goals (Lent, Brown, & Hackett, 1994). Career exploration is an
important type of choice action (Rogers & Creed, 2011) and will be examined in the
current study as a career outcome variable. The following section is a summary of
previous studies on career exploration.
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2.8.1 Career Exploratory Behaviors
Career exploration is defined as the purposeful cognition or behaviors that aim at
gaining information about occupations, organization and jobs that were not previously in
the stimulus field (Stumpf, Colarelli, & Hartman, 1983). By collecting and organizing
information during career exploration, one could develop realistic career plans and goals
(Sugalski & Greenhaus, 1986). In the literature, Blustein et al. (1997) subdivided career
exploration into self-exploration and environmental exploration. Self-exploration is
defined as the degree of self-assessment and introspection in which a person engages
within the last three months (Stumpf, Colarelli, & Hartman, 1983). In the context of
SCCT, environmental exploration can be defined as the degree to which one is engaged in
activities that are directed by career goals (Kelly, 2009). Career exploration plays an
important role in the career development process in that career exploration supports the
processing of gaining occupational information (Stumpf, Colarelli, & Hartman, 1983)
and it provides valuable learning experiences for formation of career interests and career
value establishment (Betz, 1999). Also, self- and environmental exploration have been
found to correlate positively with job satisfaction and self-exploration can also lead to
self-knowledge that could facilitate school-to-work transition (Blustein et al., 1997).
Super (1957) stated that late adolescence and early adulthood are the most
prominent times for career exploration. However, more attention has been paid to career
exploration of high school students (Rogers et al., 2008; Rogers & Creed, 2011; Olle &
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Fouad, 2014; Gushe, Scanlan, Pantzer, & Clarke, 2006). The research on career
exploration of college students has been lacking. Blustein (1989) measured goal
instability, career decision-making self-efficacy, and career exploration of 106 college
students. Canonical analysis was used to examine the relationship between predictor
variables and criterion variables. Blustein (1989) found that goal-directedness was
associated with career exploration to a less degree than career decision-making selfefficacy. Leal-Muniz and Constantine (2005) surveyed a sample of 204 Mexican
American undergraduate students and examined how perceived parental support,
perceived career barriers, and adherence to career myths would predict vocational
exploration and commitment and tendency to foreclose on career options. They found
that perceived parental support positively predicted vocational exploration and
commitment, while negatively predicting tendency to premature foreclosure on career
options. Additionally, career barriers and adherence to career myths positively predicted
tendency to foreclosure on career options.
Studies that explore how social cognitive variables (e.g., career decision-making
efficacy, outcome expectations, interests and goals) and contextual variables (e.g., social
supports and barriers) interplay with each other to influence career exploration are
lacking. Kelly (2009) used SCCT as his framework and comprehensively examined if
career decision self-efficacy, work outcome expectations, self and environmental career
exploration, overall life satisfaction, and socioeconomic status could predict adaptive
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high school to work transition in a sample of 92 young adults. He found that career
decision self-efficacy, work outcome expectations, and overall life satisfaction are all
related to job satisfaction. Kelly (2009) also found that self and environmental career
exploration was not related to job satisfaction. These findings are contrary to Blustein et
al. (1997) who found that self and environmental career exploration was related to job
satisfaction.
To date, few SCCT studies have focused on the career exploratory behaviors
undergraduate students who major in agricultural sciences. Esters (2008) examined the
extent to which career exploration influenced the career certainty of 312 undergraduate
students who majored in the agricultural and life sciences. He found that career
exploration explained 35% of variance in career certainty for freshmen, and explained
40% of variance in career certainty for seniors. Despite the findings, no studies have been
found that explored the career exploratory behaviors of African American college
students who pursue STEM-intensive agricultural sciences majors. To address this issue,
the current study will explore how personal, contextual and cognitive factors influence
the career exploratory behaviors of African American college students pursuing STEMintensive agricultural majors.
2.9 STEM Career Development of African American College Students
African American students are significantly underrepresented in STEM majors
and careers (Lent et al., 2015). Previous literature has revealed that STEM interests and
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aptitude (Moore, 2008), accessibility to rigorous STEM courses and qualified teachers in
K-12 education (National Science Foundation, 2013), social and academic support
(Moore, 2008) and contextual factors (Perna, et al., 2009) play an important role in
African American students’ pursuing a STEM major or career. For example, a study of
African American male students, Moore (2008) identified five themes that impact African
American male students pursuing a STEM major or career: 1) STEM interests, 2) familial
influence and encouragement, 3) strong science and mathematics aptitude, 4) academic
experiences and relationships with school personnel, 5) exposure to advanced curricula
and career-related programs. Another study of African American female students
indicated that academic (prior STEM preparation), psychological and financial barriers
limit African American female students’ persistence in STEM (Perna et al., 2009).
However, these barriers could be mitigated by institutional practices (Perna et al., 2009).
From previous studies, cognitive factors (e.g., academic abilities and interests) and
contextual factors (e.g., social and academic support and financial barriers, institutional
practices) have been identified as playing critical roles in the career development process
of African American students.
The social cognitive career theory (SCCT) is a comprehensive framework to
describe the career development process was proposed by Lent et al. (1994, 2005, 2011),
and numerous empirical studies have proved its validity in explaining the STEM career
development of African American students. For example, Gainor and Lent (1998)
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conducted a SCCT study of 164 African American students attending a Predominantly
White Institution (PWI) and found that African American students’ confidence in their
capability of completing math related tasks and how they expected their math learning
outcomes could predict their choice of college major indirectly through interests (Gainor
& Lent, 1998). Another study comparing HBCUs and PWIs students indicated that
African American students’ persistence in computing majors is directly linked to their
confidence in their ability of completing academic tasks (self-efficacy), their expectation
of persisting in computing majors (outcome expectations), and social supports and
barriers (Lent et al., 2011). Specifically, social supports and barriers impact African
American students’ persistence in computing majors indirectly through self-efficacy
(Lent et al., 2011). Lent et al. (2011) also noted that social supports and barriers impact
African American students’ persistence in computing barriers indirectly through selfefficacy. Lent et al. (2005) conducted another study on PWIs and HBCUs engineering
students. They found that the SCCT interest and choice models provided good fit for
engineering students from both PWIs and HBCUs, indicating that African American
students’ interests are predicted by self-efficacy and outcome expectations, and African
American students’ career choice goals are predicted by self-efficacy and outcome
expectations directly and indirectly through interests. They also found that environmental
supports and barriers influenced career goals indirectly through self-efficacy and barriers
also have significant and direct impacts on choice goals (Lent et al., 2005). Several
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longitudinal studies also validated the social cognitive career model among African
American and Caucasian engineering students (Lent et al., 2008; Lent et al., 2013;
Navarro, Flores, Lee, & Gonzalez, 2014; Lent et al., 2015). Collectively, these studies
indicate that self-efficacy, outcome expectations, and supports influence academic
satisfaction and persistence of college engineering students (Lent et al., 2008; Lent et al.,
2013; Navarro, Flores, Lee, & Gonzalez, 2014; Lent et al., 2015). Previous studies have
also corroborated that cognitive factors (e.g., self-efficacy, outcome expectations and
interests) and contextual factors (e.g., social supports and barriers) are key factors
impacting African American college students’ academic interests, choices and
persistence.
To date, there have been no SCCT studies focusing on African American college
students majoring in STEM-intensive agricultural sciences disciplines. Byars-Winston et
al. (2010) conducted a multi-group study examining the extent to which social cognitive,
cultural and contextual variables influenced URM college students pursuing biological
sciences and engineering majors. Their results indicated that for URM groups at PWIs
pursuing either a biological science or an engineering degree, it is equally important for
them to feel confident on their academic tasks (self-efficacy) and perceive positive
consequences of obtaining the degree (outcome expectations). Byars-Winston et al.
(2010) suggested that interventions should be conducted to promote URM students’
positive interaction with peers, faculty, and staff from other ethnic backgrounds. More
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studies are needed to comprehensively examine how cognitive and contextual factors
influence the career development of African American college students who major in
STEM-intensive agricultural sciences disciplines.
2.10 Lack of SCCT Research on STEM Career Development
of African American College Students
The SCCT framework provides a lens through which contextual factors such as
social supports and barriers can be examined in concert with various personal and
cognitive factors. However, there is a lack of SCCT research on the career development
of culturally diverse population (Byars-Winston, 2008), especially studies that focus on
African American college students.
As described in previous sections, Lent et al. (2005) examined the engineering
career choices of students from a PWI and two HBCUs. Lent and his colleagues (2008;
2013; 2015) also conducted a longitudinal study on the SCCT adjustment model. They
described how positive effects of social supports and cognitive variables might impact
persistence of engineering majors across gender and ethnicity groups. They found that
SCCT is equally predictive of engineering career choices of students from PWIs and
HBCUs, and for students from different racial and ethnical backgrounds. However, Lent
et al. (2005) also found that engineering students attending HBCUs reported higher selfefficacy, outcome expectations, technical interests, social supports and educational goals
than their counterparts at PWIs. Considering previous studies have shown possible racial
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and ethnic differences on the STEM career development process, more SCCT studies are
needed focusing on African American college students.
Finally, most studies on the STEM career development of African American
college students have focused on computing majors (Lent et al., 2011), engineering
majors (Lent et al., 2005; Lent et al., 2008; Lent et al., 2015), and math/science majors
(Lent & Brown, 2001). However, little is known about the career development of African
American college students who major in other STEM-intensive disciplines. Given that
the career development African American college students from STEM majors other than
math and science is still unknown, the current study will explore career development of
African American college students who pursue STEM-intensive agricultural sciences
majors.
2.11 Role of HBCUs in STEM Preparation of African American College Students
Despite the overall underrepresentation of African American students in STEM,
HBCUs have been effective in promoting STEM educational attainment of African
American students (Palmer, Maramba, & Gasman, 2013). For example, Gasman (2012)
demonstrated that HBCUs educated their students to succeed in an increasingly
globalized world with 58% of HBCUs providing students opportunities to study abroad.
HBCUs also serve a disproportionately high percentage of low-income students. For
example, 98% of African American students enrolled at HBCUs qualify for need-based
federal aid. Moreover, HBCUs have made significant contributions to STEM education
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for African American students. In 2012, 32.1% of the bachelor`s degrees in agricultural
sciences awarded to African American students were from HBCUs, 28.1% in biological
sciences, 14.3% in computer sciences, 29.5 in mathematical sciences, 7.6% in earth,
atmospheric, and ocean sciences, 33.4% in physical sciences, and 19% in engineering
(National Science Foundation, 2013).
Numerous researchers have acknowledged the prominent role of HBCUs in
preparing African American students in STEM (Gasman, 2010; Palmer & Gasman, 2008;
Perna et al., 2009), especially when other venues were closed for African American
students (Palmer & Gasman, 2008). Rankin and Reason (2005) found that African
American students experienced alienation and racial isolation (Astin, 1975) and were less
engaged on PWIs campuses compared to their White counterparts. Also, PWIs were
lacking ethnic diversity in their student population and they were lacking institutional
responsibility in facilitating African American students’ success in STEM (Gasman,
2012). Conversely, many studies demonstrated that HBCUs provided a more supportive
and nurturing learning environment for African American students, which provide
African American students with more leadership opportunities, and promoted African
American students’ satisfaction, confidence and academic gains (Astin, 1975; Fleming,
2001). More specifically, Gasman (2012) indicated that compared to PWIs, HBCUs: 1)
developed a STEM community that emphasized success of all students, which does not
make assumptions about African American students, 2) formed a cooperative rather than
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a competitive learning environment, 3) incorporated role models in course readings and
used concrete examples to inspire African American students, 3) hired more faculty of
color, 4) organized advising and tutoring programs, 5) provided ample research
opportunities for students, and, 6) formed partnerships with local middle and high schools
to identify students who are interested in STEM.
From a social cognitive career theory perspective, Lent et al. (2005) suggested
that HBCUs contain positive environmental features (e.g., more contextual supports, less
contextual barriers, effective role modeling conditions) that can promote academic
progress and career aspirations. Lent et al. (2005) also compared the career development
of undergraduate students attending HBCUs and PWIs, and they found that compared to
their counterparts at PWIs, HBCUs students who were enrolled in an introductory
engineering class held higher efficacy beliefs, outcome expectations, greater interests and
more environmental supports in engineering learning and in pursuing an engineering
major. Additionally, Lent et al. (2010) also investigated engineering students attending
two HBCUs (93% of them identified themselves as African Americans). Lent et al.
(2010) further noted that social supports play a unique role in aiding African American
students to persist in their academic goals. In another study by Lent et al. (2011), they
studied self-efficacy, outcome expectations, interests, goals, social supports and barriers
of computer science majors at PWIs and HBCUs. They found that compared to European
American students, the path from self-efficacy to outcome expectations is larger for
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African American students, which means that compared to European American students,
African American students’ self-efficacy can predict outcome expectations to a larger
degree when they are choosing their future career. More research is needed to clarify how
outcome expectations and self-efficacy influence African American students’ career
choices. Although several empirical studies have indicated good model fit of SCCT
among African American students attending HBCUs, previous research has also indicated
mixed findings regarding if there are any racial or ethnic differences on the path from
self-efficacy to outcome expectations (Lent et al., 2011) and what is the role of social
supports and barriers within social cognitive career model in influencing African
American students’ career development (Lent et al., 2005; Lent et al., 2008; Lent et al.,
2010). As such, more SCCT studies should focus on African American STEM students.
The literature has revealed that more studies have focused on underachievement
of minority students in STEM. However, we know little about how these students
successfully navigate their way through the post-secondary education pipeline. Since
HBCUs play an important role in educating and promoting student success of African
American students (Gasman, 2009; Gasman, 2010), they provide a good context to study
African American students’ success in STEM. More specifically, previous studies have
indicated that the environment of HBCUs is an important source of positive learning
experiences of African American students (Clay, 2013). Additionally, several SCCT
studies found that contextual factors have important influences on African American
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students’ STEM career outcomes. However, previous SCCT studies have shown mixed
findings on how cognitive and contextual factors could influence African American
college students’ STEM career development.
2.12 Lack of Research on Social Cognitive Career Development of
STEM-Intensive Agricultural Sciences Majors attending HBCUs
A review of previous research has revealed only one study that examined the
career development of agricultural sciences related majors using the SCCT framework.
This study was conducted by Byars-Winston et al. (2010), and it examined the career
interests and goals of 223 African American students, Latino/a, Southeast Asian, and
Native American (ALANA) undergraduate students in two groups: biological science and
engineering majors. Using social cognitive career theory as their framework, ByarsWinston et al. (2010) examined social cognitive variables (math/science self-efficacy and
math/science outcome expectations) and ethnic variables (ethnic identity and other-group
orientation) and perceptions of campus climate, and how these variables influenced
ALANA students’ career interests and goal commitment. Consistent with the SCCT
framework, students’ math/science self-efficacy and outcome expectations were
significantly related to their interests and goal commitment. However, when examined
closely, their results revealed noticeable group differences between biological sciences
and engineering students. First, the path from academic self-efficacy to goal commitment
was only significant for biological science students. Byars-Winston et al. (2010) indicated
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that this significant path might reflect a direct link between biological science students’
beliefs about their performance and the likelihood of their success. Second, the path from
interests to goal commitment was only significant for engineering students, but not
significant for biological science students. Byars-Winston et al. (2010) further indicated
that this significant interests-goal relationship among engineering students may reflect
Lent, Brown and Hackett (1994)’s proposition that the interests-goal relationship would
be stronger for those who perceive a favorable environment to translate their interests
into goals. However, Byars-Winston，Estrada, Howard, Davis and Zalapa (2010) did not
measure perceived environmental supports and barriers, adding to speculation of whether
a non-significant interest-goal relationship would be revealed.
2.13 Need of Study
Gender role (e.g., personality) and contextual factors (e.g., social barriers, social
supports, access to role models in STEM, guidance, curriculum, etc.) are important
factors in career considerations. For example, contextual factors can influence students’
feeling of either more or less welcomed on campus, and the social resources they have
access to while encountering difficulties (Clay, 2013; Byars-Winston et al., 2010).
Despite current efforts, influences of gender role and contextual factors in SCCT are still
understudied (Lent et al., 2000), and what factors can influence career exploratory
behaviors is also understudied (Rogers, Creed, & Glendon, 2008). This study extended
the scope of social cognitive career theory. Specifically, this study will examine how
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gender role as well as contextual factors can predict career exploratory behaviors.
Furthermore, although numerous studies have investigated SCCT, there is a lack of
research related to the career development of African American college students (Lent et
al., 2005). Byars-Winston (2010) also stated that additional studies are needed to determine
how personal, contextual and cognitive factors impact the STEM career goals and career
choice actions of African American students attending HBCUs. Given the rapidly growing
African American population and their underrepresentation in STEM education and the
workforce, more studies are needed to add to our understanding of the STEM career
development of African American college students. Several researchers have found that
African American students from HBCUs are more likely to choose STEM as their major
(Clay, 2013; Poirier et al., 2009; National Science Board, 2010; Arroyo & Gasman, 2014).
Previous research has also shown that HBCUs have positive features that foster African
American students’ success in STEM (Lent et al., 2005). Thus, HBCUs can provide an
ideal context to explore factors that influence the STEM career development of African
American students. However, few studies have examined how contextual and cognitive
factors influence STEM career development of African American students attending
HBCUs.
Finally, the career development of students who are enrolled in STEM intensive
majors within the agricultural sciences has not been explored. The agricultural sciences
sector has difficulties in recruiting talented individuals (Bobbitt, 2006) and many students
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who major in agricultural sciences disciplines are also encountering career barriers
(National Research Council, 2009). To date, no studies have been conducted that explore
the career development of African American college students who pursue STEMintensive agricultural sciences majors. Collectively, research that examines the STEM
career development of African American students attending HBCUs, especially who are
majoring in STEM-intensive agricultural sciences majors is needed. The current study
will provide much needed information that could enhance our understanding on how
personal, contextual and cognitive factors predict choice actions of African American
students who are enrolled in STEM-intensive agricultural sciences majors at HBCUs.
2.14 Chapter Summary
Social cognitive career theory (SCCT, Lent, Brown, & Hackett, 1994) was
presented as the theoretical framework for this study. This theory is derived from social
learning theory of Bandura (1986) and aims to describe how person, environment and
behaviors might impact each other and thus influence individual career development. The
conceptual framework was outlined, which includes three sets of variables: contextual
variables which for this study included gender roles (a person input variable) and social
supports and barriers (proximal contextual variables); cognitive variables includes selfefficacy (career decision-making efficacy and coping efficacy), outcome expectations,
interests and choice goals. The career outcome variable of focus in the current study is
career exploratory behaviors. A review of previous studies on each variable was
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conducted and introduced. The literature revealed that career exploration as an important
career development factor has been understudied within the SCCT framework. There is
also a lack of studies on how gender roles influence career exploratory behaviors. Despite
SCCT showing good overall model fit across gender and ethnicity groups, several studies
have shown mixed results regarding the paths among cognitive factors proposed by Lent,
Brown and Hackett (1994). Additionally, more research is needed to address issues
regarding how social supports and barriers influence career exploratory behaviors.
A review of the literature also revealed that more studies are needed on African
American college students. In addition, previous SCCT studies on the STEM career
development were primarily conducted within math/science and engineering disciplines.
Finally, to date, no studies have been conducted on the career development of African
American college students who pursue STEM-intensive agricultural sciences majors.
Developing a more clear understanding of the factors that contribute to African American
college students’ career development could lead to interventions aimed at helping
increase the number of students who pursue STEM-intensive agricultural sciences majors
and who are employed in the agricultural sciences workforce.
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CHAPTER 3.

METHODOLOGY

3.1 Introduction
This chapter will provide an overview of the research procedures and methods
employed in this study. This chapter will describe the purpose, research questions and
hypotheses, research design, and the criteria used to choose selected HBCUs and STEMintensive majors.
This chapter will also explain the selection of the items used to measure the
variables as well as the reliability and validity of the measures. Finally, this chapter will
conclude with a description of the data collection procedures, participant response rates,
and data management and analyses procedures.
3.2 Purpose of the Study
The purpose of this study was to examine the influence of contextual and
cognitive factors on the career goals and career exploratory behaviors of African
American undergraduate students pursuing STEM-intensive agricultural sciences majors
at HBCUs.
3.3 Research Questions
This study aims to examine Lent`s (1994) social cognitive career model by testing
three research questions and hypotheses in this study:

69

Research Question 1: To what extent does gender roles influence career
exploratory behaviors?
Hypothesis 1: Gender roles will positively influence career exploratory behaviors
through its indirect influences on self-efficacy and outcome expectations.
Research Question 2: To what extent do social supports and social barriers,
influence career exploratory behaviors?
Hypothesis 2: Social supports and barriers will influence career exploratory
behaviors directly and indirectly through career goals.
Research Question 3: To what extent do self-efficacy and outcome expectations
influence career exploratory behaviors?
Hypothesis 3: Self-efficacy and outcome expectations will have direct and
indirect influences on career exploratory behaviors through career interests and career
goals？
Research Question 4: What additional factors influence students’ pursuit of a
STEM-intensive agricultural sciences major?
3.4 Research Design
This study used a quantitative research design to examine the career development
process of African American undergraduate students pursuing STEM-intensive
agricultural sciences majors. Research questions one through three were analyzed using
structural equation modeling. The rationale for this approach was taken because of the
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complexity of this study’s theoretical and conceptual framework. Additionally, this
analysis approach is chosen based on the recommendation of the literature concerning
research using the social cognitive career theory framework. This study was conducted
from a positivism paradigm, which refers to the approach that assumes there is a true
nature of a phenomenon, and it relies on logics, scientific evidence and reports of
experience to reveal this true nature (Larrain, 1979). Hence, a survey research design
allows the participants to report their perceptions, cognitions, attitudes and behaviors as
defined and operationalized by the SCCT.
3.5 Institutional Review Board Approval
To protect the rights of the participants, the researcher completed the
Collaborative Institutional Training Initiative (CITI) Course in The Protection of Human
Research Subjects online training. The researcher then submitted the IRB application,
research survey instrument, a description of the research purpose, participants consent
forms, survey administration script, and the institutional correspondence letters to the
Institutional Review Board of Purdue University. The research was granted exemption of
“Influence of Social Cognitive Variables on the Career Goals and Exploration Behaviors
of Minority Undergraduate Agricultural, Environmental and Live Science Majors at
Historically Black Colleges and Universities (HBCUs)” from IRB on March 5, 2014 for
IRB protocol number 1402014458 (Appendix A). The researcher later submitted an
Amendment to Approved Study, requesting to use an information sheet instead of a
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consent form because of the plan to survey adult students in addition to there being no
confidential information or potential risks involved in the study. The Amendment was
granted exemption on September 30, 2014. There were five HBCUs willing to participate
in the study: Kentucky State University (KSU), University of Arkansas-Pine Bluff
(UAPB), North Carolina A & T State University, University of Maryland-Eastern Shore
(UMES), and Virginia State University (VSU). IRB applications were submitted for KSU
and UAPB. We received IRB approval from Kentucky State University on October 17,
2014 and from UAPB on September 23, 2014. The remaining three institutions:
University of Maryland-Eastern Shore, Virginia State University, and North Carolina
A&T State University informed us that Purdue’s IRB approval was sufficient for the
study to be conducted with their students.
3.6 Selection Criteria for Institutions
The target population for the study were all 18 1890 Historical Black Land-Grant
Institutions in the United States. Eighteen colleges and universities were established by
the 2nd Morrill Act of 1890 in the southern states with the mission of teaching agriculture
and the mechanical arts to African Americans. We targeted this group of institutions
because they have a focus of teaching agricultural sciences for African American
students. After correspondence, five of the universities agreed to collaborate on this
research projects. As previously mentioned, the HBCUs participating in this study
included: Kentucky State University, University of Arkansas-Pine Bluff, University of
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Maryland-Eastern Shore, Virginia State University, and North Carolina A&T State
University.
HBCUs have served an important role in preparing African American students in
pursuing their careers in STEM (Arroyo & Gasman, 2014). Further, the literature has
revealed that there is a need of investigating why compared to PWIs, HBCUs have been
more effective in promoting STEM educational attainment of African American students.
Moreover, several researchers have indicated how HBCUs have provided a more
welcoming and supportive climate for African Americans pursuing their education
(Rankin & Reason, 2005; Gasman, 2012). Hence, HBCUs provide an ideal context to
examine the extent to which contextual and environmental factors influence African
American students’ career development.
3.7 Selection Criteria for Study Participants
Undergraduate African American students pursuing STEM-intensive agricultural
science majors were the target population of this study. Study participants also had to
meet the following criteria in order to be included in the final data analysis: 1) were a
full-time and domestic student, 2) were enrolled in a bachelor’s degree program, and 3)
were an African American student. There were 313 participants who have met the criteria
and were included in the final data analysis.
To meet the requirements of being a STEM-intensive agricultural science major,
the majority of the bachelor’s degree course requirements needed to be STEM courses.
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For the purpose of this study, STEM-intensive agricultural majors were defined as majors
where 50% or more of the courses on a degree plan of study are Science, Technology,
Engineering and Mathematics and prepared students for agricultural careers. Specifically,
the number of STEM credit hours on a degree plan of study were counted for each major.
Afterwards, the total of STEM credit hours was then divided by the total number credit
hours required for the major. If this percentage was 50% or more, the major was
considered STEM-intensive. Below are the specific steps that were used to evaluate
courses on a plan of study for each major and to determine whether or not it was a
STEM-intensive course. The plans of studies for each institution in this study can be
found in Appendix B.
3.7.1 Selection Criteria for STEM-Intensive Majors
1.

Any course name that includes the words “lab, science, technology,

engineer, and mathematics, the suffix -ology” was considered a STEM course.
2.

If the course name was ambiguous, the course description was checked for

the amount of the STEM content embedded in the course. For example, a course on
scientific methods was treated as STEM-intensive if the course description indicated that
it included a significant amount of statistics content.
3.

Courses listed as general or “free” electives were not counted as STEM-

intensive courses because these electives included course options from all the other
departments (e.g., psychology, arts). However, if the electives choices were clarified and
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restricted within STEM departments (e.g., “animal science electives”) are mostly STEM
courses, so they are counted as STEM courses.
4.

If there were alternative courses required on a plan of study (indicated by an

“or” in the description), these courses were counted as STEM only if both course
alternatives were STEM.
7.

Social sciences were not considered as STEM (e.g., sociology, education,

social psychology, consumer behaviors).
8.

For Kentucky State University, the course requirements of the Department

of Family and Consumer Sciences was not provided, and the department chair and other
relevant staff did not reply to requests regarding obtaining copies of their plans of study,
so majors from their department were not included in this study.
Below are tables listing the institutions, bachelor’s degree programs, department
or division name, STEM-intensive majors, number of credit hours required for degree,
number of STEM-intensive credit hours required for degree, and percentage of STEMintensive credit hours included in the study (Tables 3.1-3.5).
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Table 3.1
Academic Department, Bachelor’s Degree Program, and STEM-Intensive Major for
Kentucky State University
Department

Bachelor’s Degree
Program
• STEM-Intensive
Majors

Number of Credit Hours
Required for Degree; Number of
STEM-Intensive Credit Hours
Required for Degree; Percentage
of STEM-Intensive Credit Hours

Agriculture and Natural
Resources

Agricultural Systems

120 credits; 60 credits; 50.8%

Aquaculture

Aquaculture

120 credits; 86 credits; 71.7%

Environmental Studies
& Sustainable Systems

Agriculture, Food &
Environment

120 credits; 61 credits; 50.8%

Food and Animal
Science

Food and Animal Science
• Food Science
• Agricultural
Systems (Animal
Science)

120 credits; 61 credits; 50.8%
120 credits; 61 credits; 50.8%
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Table 3.2
Academic Department, Bachelor’s Degree Program, and STEM-Intensive Majors for
North Carolina A&T State University
Department

Bachelor’s Degree Program
• STEM-Intensive
Majors

Animal Science

Animal Science

Number of Credit Hours
Required for Degree; Number
of STEM-Intensive Credit
Hours Required for Degree;
Percentage of STEM-Intensive
Credit Hours
79 credits; 125 credits; 63%

Animal Industry
Lab Animal Science

64 credits; 125 credits; 51%
79 credits; 125 credits; 63%

Biological and
Environmental Sciences

Family and Consumer
Sciences

Biological Engineering
• Bioprocess
Engineering
• Natural Resources
Engineering
Environmental Studies
• Environmental Studies
• Urban and Community
Horticulture
• Sustainable Land
Management

128 credits; 82 credits; 64.6%
128 credits; 78 credits; 60.94%

124 credits; 64 credits; 51.6%
126 credits; 68 credits; 54%
63 credits; 124 credits; 50.8%

Food and Nutritional Science
124 credits; 83 credits; 66.9%
• Food Science
• Pre-Medicine Nutrition 66 credits; 125 credits; 52.8%
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Table 3.3
Academic Department, Bachelor’s Degree Program, and STEM-Intensive Majors for
University of Arkansas-Pine Bluff
Department

Bachelor’s Degree Program
• STEM-Intensive
Majors

Number of Credit Hours
Required for Degree; Number
of STEM-Intensive Credit
Hours Required for Degree;
Percentage of STEMIntensive Credit Hours

Agriculture

Plant and Soil Science
Animal Science

120 credits; 76 credits; 63.3%
120 credits; 74 credits; 61.7%

General Agriculture
Regulatory Science
• Agricultural Science
• Environmental science
• Industrial health and
safety

120 credits; 62 credits; 51.7%

Aquaculture and
Fisheries

Fisheries Biology

120 credits; 66 credits; 55%
120 credits; 66 credits; 55%
120 credits; 64 credits; 53.3%

120 credits; 64 credits; 53.3%
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Table 3.4
Academic Department, Bachelor’s Degree Program, and STEM-Intensive Majors for
University of Maryland-Eastern Shore
Department

Bachelor’s Degree Program
• STEM-Intensive
Majors

Number of Credit Hours
Required for Degree;
Number of STEM-Intensive
Credit Hours Required for
Degree; Percentage of STEMIntensive Credit Hours

Agriculture, Food, and
Resource Sciences

General Agriculture

120 credits; 61 credits; 50.8%

Human Ecology

Animal and Poultry Science• Business
and
Technology
• Pre-Vet/
PreProfessional
Plant and Soil Science
Urban Forestry

121 credits; 69 credits; 57%
121 credits; 61 credits; 50.4%
120 credits; 68 credits; 56.7%

Dietetics
Family
and
Science• Nutrition

120 credits; 65 credits; 54.2%
120 credits; 78 credits; 65%

Consumer

120 credits; 74 credits; 61.7%
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Table 3.5
Academic Department, Bachelor’s Degree Program, and STEM-Intensive Majors for
Virginia State University
Department

Bachelor’s Degree Program
• STEM-Intensive
Majors

Number of Credit Hours
Required for Degree;
Number of STEM-Intensive
Credit Hours Required for
Degree; Percentage of
STEM-Intensive Credit
Hours

Agricultural Sciences

Animal Science
Pre-Vet Medicine
Aquatic Science
Environmental Science
Plant and Soil Science
• Horticulture
• Plant and Soil Science

121 credits; 92 credits; 76%
120 credits; 94 credits; 78.3%
122 credits; 81 credits; 66.4%
121 credits; 86 credits; 71.1%
122 credits; 93 credits; 76.2%
122 credits; 93 credits; 76.2%
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3.8 Instrumentation
A review of literature revealed no single instrument that met the objectives of the
study. As a result, a multi-method approach was taken to develop a single instrument to
measure the variables of the study. The final instrument elicited information regarding:
1) demographic characteristics, 2) gender role, 3) career decision-making self-efficacy, 4)
coping efficacy, 5) outcome expectations, 6) career interests, 7) degree goals, 8) career
exploratory behaviors, and 9) social supports and barriers. Additionally, a section with
two open-ended questions was included which asked participants to identify: 1)
additional factors that hindered African American students’ pursuing a degree in a STEMintensive agricultural sciences major, 2) factors that helped students’ pursuing a degree in
a STEM-intensive agricultural sciences major. The instrument used in this study can be
found in Appendix C.
3.8.1 Demographic Characteristics
The first section of the instrument contained items regarding demographic
information about the study participants. These items elicited information such as:
participants’ age, gender, current year in college, university, major, degree commitment,
post-degree plans (Are you interested in pursuing a degree after you complete your
bachelor’s degree?), race/ethnicity, and parents’ level of education. For the purpose of
this study, when a participant identified themselves as having a mixed racial and ethnic

81

ancestry which included being African American, these participants would be considered
an African American student.
3.8.2 Gender Role
The Gender Roles was assessed using the Personal Attributes Questionnaire
(PAQ; Spence, Helmreich, & Stapp, 1974). The PAQ is a 24-item instrument measuring
gender role related social and emotional attributes (Caldera, Robitschek, Frame, &
Pannell, 2003). It includes three subscales: 1) Instrumentality (Masculinity subscale), 2)
Expressivity (Femininity subscale), and 3) Male-Female subscale. This study only
utilized the Instrumentality and Expressivity subscales which contains a total of 16 pairs
of bipolar adjectives. Participants were asked to rate “How you perceive yourself.”
Participants are to choose where they fall on the scale, between each pair of two
contradictory characteristics. An example of an item on the Instrumentality subscale was:
Not at All Independent & Very Independent. An example of an item on the Expressivity
subscale was: Not at All Emotional & Very Emotional. The scores on the items were
summed resulting a possible total score of 8-40 and higher scores on the instrumentality
scale indicate a higher level of instrumentality. Also, the scores on the items were
summed resulting a possible total score of 8-40 and higher scores on the expressivity
scale indicate a higher level of expressivity. Caldera et al. (2003) reported that with a
female Mexican American sample, the Cronbach’s alpha was 0.81 for the Instrumentality
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subscale and 0.79 for the Expressivity subscale. With a non-Hispanic White women
sample, the post-hoc reliability coefficient was 0.75 for the Instrumentality subscale and
0.72 for the Expressivity subscale (Caldera et al., 2003). For the current study, the posthoc reliability coefficient of instrumentality subscale was 0.62, and the alpha coefficient
of the expressivity subscale was 0.80. Because the reliability coefficients of
instrumentality subscales were not satisfying (> 0.70), confirmatory factor analysis on the
gender role subscales were conducted.
3.8.3 Career Decision-making Self-Efficacy
Section three of the survey sought information on participants’ confidence in their
ability of making career decisions. This measure contained nine items developed by
Restubog, Florentino and Garcia (2010). This 9-item scale was developed from the 25item full scale developed by Betz, Klein and Taylor (1996). This section contained nine
statements describing different activities and each participant was asked to rate their
confidence in accomplishing each activity when making career decisions, on a five-point
Likert-type response scale: 1 = No Confidence at All, 2 = Very Little Confidence, 3 =
Moderate Confidence, 4 = Much Confidence, 5 = Complete Confidence. Examples of
items included: “Make a plan of your goals for the next five years.” or “Determine the
steps to take if you are having academic trouble with aspect of your chosen major.” The
scores on the items were summed resulting a possible total score of 9-45 with higher
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scores indicating a higher confidence the participants have in their ability of
accomplishing each task. The original 25-item full scale showed a reliability of 0.94
(Betz et al., 1996), and Restubog et al. (2010) reported a Cronbach’s alpha of 0.83 for the
9-item scale. Restubog et al. (2010) also showed evidence that the 9-item scale and the
25-item scale of career decision-making efficacy were highly correlated (r = .91, p
< .001). For the current study, the post-hoc Cronbach’s alpha was 0.88.
3.8.4 Coping Efficacy
Section four of the survey contained seven items that focused on participants’
confidence in their ability of coping with career barriers. The scale was modified based
on the coping efficacy subscale from Lent et al.’s (2005) coping efficacy scale. Each item
was a barrier or problem that participants have to cope with in order to complete a degree
in the agricultural sciences (e.g., “Cope with lack of support from professors or your
advisor; Complete a degree in the agricultural sciences despite financial pressures”). This
scale is a 10-point scale, ranging from 0 = No Confidence to 9 = Complete Confidence.
Coping efficacy score was calculated by dividing the summed score by 7, with higher
score indicating higher confidence in their ability of coping with career barriers. For the
current study, the word “engineering” in the scale was replaced with “agricultural
sciences.” For example, “Find ways to overcome communication problems with
professors or teaching assistants in your agricultural sciences courses.” And the
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participants were asked to indicate “how much confidence you have in your ability to
complete each of these steps in relation to the major that you are most likely to pursue.
Lent et al. (2005) reported a Cronbach’s alpha of 0.91. For the current study, the post-hoc
reliability was 0.89.
3.8.5 Outcome Expectations
Section five of the survey contained 10 items that measured the extent to which
participants believed that completing their plan of study in the agricultural sciences
would bring positive outcomes. This scale was modified based on the Engineering
Outcome Expectations scale of Lent et al. (2005). Each item of this scale was a statement
of one potential positive outcome (e.g., “Receive a job offer quickly”). The participants
responded by indicating how strongly they agreed that an agricultural science degree
would allow them to experience each positive outcome by using a 10-point Likert-type
scale: 1 = Strongly Disagree to 10 = Strongly Agree. Summed scores were divided by 10,
with higher scores indicating greater degree of believing that an agricultural science
degree would result in positive outcomes. Lent et al. (2005) reported an alpha of 0.89 on
a sample of undergraduate engineering students, supported the internal consistency
reliability of this measure. For the current study, the post-hoc reliability coefficient was
0.92.
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3.8.6 Math/Science Interests
The Math/Science Interest Scale of Byars-Winston and Fouad (2008) was used
to measure participants’ interest in various math- or science-related activities. This scale
is a 17-item scale, with each representing a math/science activity (e.g., “Working as an
astronomer”). Participants indicate the extent to which they like each activity by
responding to the statements that “I would enjoy this activity,” using a 6-point Likert-type
scale: 1 = Very Strongly Disagree, 2 = Mostly Disagree, 3 = Slightly Disagree, 4 =
Slightly Agree, 5 = Mostly Agree, 6 = Very Strongly Agree. Summed scores were divided
by 17 with higher scores indicating that students liked the math/science activities to a
greater degree. Byars-Winston and Fouad (2008) reported a reliability coefficient of 0.85
of this scale. In current study, the post-hoc reliability coefficient was 0.91.
3.8.7 Degree Goals
A one-item degree goal scale developed by Byars-Winston et al. (2010) was used
to measure participants’ goals commitment. Byars-Winston et al. (2010) indicated that if
the variables of interests are not complicated, then it is appropriate to use this single item
measure. The aim of the current study was to measure participants’ intention to complete
their agricultural sciences major. As such, the approach of using a one item measure was
deemed appropriate. In particular, participants were asked to indicate their level of
agreement with the statement using a 5-point Likert-type scale; 1 = Strong Disagree, 2 =
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Disagree, 3 = Neither Agree Nor Disagree, 4 = Agree, 5= Strongly Agree. For this scale,
higher scores indicate stronger commitment to complete a degree in the agricultural
sciences. For the current study, this item was modified by changing the “in science or
engineering” in the original scale to “in the agricultural sciences” (e.g., “It is important
for me to finish my program of studies in the agricultural sciences”). Previous literature
supports the validity of this measure and indicates that it is positively related to academic
self-efficacy, outcome expectations and STEM interests of multiethnic groups (ByarsWinston et al., 2010).
3.8.8 Career Exploratory Behaviors
Career exploratory behaviors were measured using the self-exploration and
environmental exploration subscales of the Career Exploration Scale (Stumpf, Colarelli,
& Hartman, 1983). Stumpf et al. (1983) used the self- and environment exploration scales
to measure individual self-introspection and environmental exploratory behaviors related
to their career choices in the past three months. The environmental exploration scale
contained six items that asked the extent to which participants have explored their
environment regarding information on their career choices (e.g., “Investigated career
possibilities”). Participants’ responses were made on a 5-point Likert-type scale: 1 =
Little, 2 = Somewhat, 3 = Moderate Amount, 4 = Substantial Amount, 5 = A Great Deal.
The self-exploration scale contains five items that asked the extent to which participants
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have performed self-introspection regarding their career choices (e.g., “Reflected on how
my past experiences and activities relate to my future career plans”). Participants’
responses were made on a 5-point Likert-type scale from 1 = Little, 2 = Somewhat, 3 =
Moderate Amount, 4 = Substantial Amount, 5 = A Great Deal. Higher scores on the selfexploration or environmental scales indicate that the participants involved themselves in
either self- or environmental exploration to a greater extent. Stumpf et al. (1983) reported
a Cronbach’s alpha of .83 for the environment exploration scale and an alpha of 0.88 for
the self exploration scale on a sample of 241 college students. For the current study, the
post-hoc reliability coefficient was .90 for the environment exploration scale and 0.82 for
the self-exploration scale.
3.8.9 Social Supports and Barriers
Social supports and barriers were measured using a modified version of the social
supports and barriers scale developed by Lent et al. (2005). Participants were asked to
rate how likely they believe they would experience nine supportive situations (e.g., “Feel
that there are people ‘like you’ in this field”) and five hindering situations (e.g., “Feel
pressure from parents or other important people to change your major to some other
field”) while pursuing an academic major in the agricultural sciences. Responses were
rated on a 5-point Likert-type scale: 1 = Not at All Likely, 2 = A Little Likely, 3 =
Moderately Likely, 4 = Quite Likely, 5 = Extremely Likely. Summed scores on the social
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supports subscale were divided by 9, with higher scores on the social supports subscale
representing more social supports experienced by participants. Summed scores on the
social barriers subscale were divided by 5 and higher scores on the social barriers
subscale represented more social barriers experienced by participants. Lent et al. (2005)
reported an alpha of 0.86 for both scales. For the current study, the post-hoc reliability
coefficient was 0.87 for both scales.
3.8.10 Supportive and Hindering Factors
Section 10 of the instrument elicited information pertaining to participants’
perceptions on the factors that have been helpful or hindering in their pursuit of a STEMintensive major in the agricultural sciences. Two open-ended questions were utilized to
measure supportive and hindering factors, respectively. The two open-ended questions
were: “What factors do you consider to have been helpful in pursuing a STEM-intensive
major in the agricultural sciences?” and “What factors do you consider to have been
hindering in pursuing a STEM-intensive major in the agricultural sciences?”
3.8.11 Field Test
A field test was conducted on September 19, 2014 with three underrepresented
minority graduate students. The participants include two African American students who
were pursuing their master’s degrees and one African American doctoral student. The
researcher chose to field test the instrument with these individuals because they obtained
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their bachelor’s degree from HBLGUs. Feedback was sought from the field test group
regarding: 1) the length of time the survey would take for each student to complete, 2) the
format of the survey, 3) the content of the survey items, and 4) the survey distribution
method. Participants completed the questionnaire in an average of 15 minutes. Feedback
obtained during the field test was integrated into the final version of the questionnaire as
well as into the survey administration procedures.
3.8.12 Validity
Validity is the extent to which the results can accurately assess the construct of
interest (Thomas, 2009). The scales utilized in the current study were evaluated for face
and content validity by a panel of experts. The panel of experts consisted of three
individuals, including one faculty member and two doctoral students. They were chosen
based on their knowledge of research methods, survey development and educational
studies. No major issues of validity were identified.
3.8.13 Reliability
Reliability is the extent to which an instrument will provide the same results
across occasions (Thomas, 2009). Scales for this study were either utilized or modified
from previously used measures, and the reliability of these scales have been supported in
the literature. Previous sections provided the reliability coefficients of the scales used in
current study.
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Most of the alpha scores were above 0.70, except for the instrumentality subscale
of gender roles measurement (.61). Therefore, they are considered acceptable according
to social sciences standards (Kline, 1999).
3.9 Data Collection
Emails regarding a detailed research plan were sent to each of the participating
institutions. In order to help develop agendas for the on-campus visits as well as to help
identify the classes that would be surveyed, the researcher corresponded with department
chairs, secretaries and faculty from the agricultural departments. Participants from four of
the institutions (i.e., University of Maryland-Eastern Shore, Virginia State University,
University of Arkansas-Pine Bluff, Kentucky State University) were surveyed in their
classrooms.
The data collection itinerary and the amount of responses from each institution are
shown in Table 3.6. During class visits, the researcher read the information sheet and
informed students about the purpose, content, confidentiality, and the contact information
of the investigator. Subsequently, paper copies of the survey and an information sheet
were distributed to students.
The survey took about 15-20 minutes for the participants to complete. Due to
scheduling issues with North Carolina A&T State University, copies of the survey and
information sheet were sent to the Associate Dean for Undergraduate Education who then
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distributed the survey packets to professors from the participating departments who
agreed to survey students enrolled in STEM-intensive agricultural sciences majors. The
surveys were returned to the researcher after they were completed by the students.
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Table 3.6
Steps in the Data Collection Process
Dates of Data
Collection
Oct 6 - 8
Oct 6 - 8
Oct 21- 24
Oct 27
Nov 10 -12

Institution

Visited University of MarylandEastern Shore
Visited Virginia State University
Visited Kentucky State University
Received completed questionnaire
from NCAT
Visited University of ArkansasPine Bluff

Number of
Classes
Visited
9

Total Number of
Surveys
Completed*
79

10
10
N/A

67
48
249

9

74

Total
517
Note.* The “Number of Surveys Completed” includes all responses from participants, even
those who did not meet the study criteria.

93

3.10 Data Management
Following the coding for the quantitative and qualitative data, data for this study
was stored in electronic form on a secured departmental server in accordance with IRB
guidelines. Any print information about this study were all locked in a secure file cabinet
in accordance with IRB guidelines.
3.11 Data Analysis
The researcher used the Statistical Package for the Social Scientist (SPSS),
Version 22 to code and analyze the participants’ responses on all quantitative items,
utilizing a researcher-developed codebook. Descriptive statistics such as frequencies,
means and standard deviations were used to report demographic characteristics of the
participants. For research question one to three, Analysis of Moment Structures (AMOS)
17.0 (Byrne, 2001) was used to conduct structural equation modeling (SEM) to examine
the model fit on present sample and the path coefficients among variables of interests.
The means, standard deviations, and path coefficients of the structural model will be
reported to answer research questions and test hypotheses of the study (Table 3.7).
Weston and Gore (2006) indicated that two advantages of SEM are: 1) it allows
researchers to investigate relationship among multiple variables, and 2) it allows
researchers to establish construct validity of factors. Given the number of variables
investigated in current study and recommendations of the literature, SEM is an

94

appropriate method to use.
Data were evaluated based on several criteria. First of all, we would examine the
accuracy of data entry. Second, the examination of missing values was first conducted on
the dataset. The missing values were treated using the full information maximum
likelihood method (FIML) procedure. FIML is a model-based method that impute implied
missing values based on available data. FIML has been indicated as a good method of
imputing missing data, which produced unbiased estimates and has been shown to
perform better than other methods such as mean substitution (Schlomer, Bauman, &
Card, 2010).
Third, we examined the assumptions for structural equation modeling (SEM),
such as linearity, normality, homoscedasticity, and multicollinearity. Every bivariate
relationship in the model was tested, and the bivariate relationships were sufficiently
linear to conduct model testing. Q-Q plots for each variable were examined and the data
for each variable was sufficiently normally distributed for the analysis. Homoscedasticity
was examined by examining the residual plot of the standardized predicted values as a
function of residuals of the dependent variable. The scatterplots indicated enough
homoscedasticity for the data analysis to be conducted. Bivariate correlations were
checked to assess multicollinearity among the independent variables. The correlations
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among independent variables were all below 0.50, so the assumption of independence
among predictors was met for SEM analysis.
Fourth, the χ2 value would assess the overall model fit by comparing the
covariances within the hypothesized model and the null model. A low and non-significant
χ2 value would represent a good model fit (Schumacker & Lomax, 2010). Fifth, the
Comparative Fit Index (CFI), Tucker-Lewis index (TLI), incremental fit index (IFI) and
Root Mean Square Error of Approximation (RMSEA) would also evaluate the model fit.
CFI, TLI, IFI should be 0.90 or above to show an acceptable model fit, and be or above
0.95 to show good model fit (Hu & Bentler, 1999). RMSEA should be 0.05 or below to
prove a good model fit (Hu & Bentler, 1999).
Qualitative data analysis software was used for the two open-ended items. The
qualitative data provided a secondary source of data that allowed the researcher to
explore the supportive and hindering factors perceived by African American college
students that could affect their pursuit of a degree in STEM-intensive agricultural
sciences majors. The researcher used descriptive coding strategy to code and categorize
the participants’ responses from the two open-ended questions. Frequencies were reported
for each theme.

Table 3.7
Research Questions, Variables, Scale of Measurement and Statistical Analysis Methods Utilized

Research Question 1: To
what extent does gender
role influence career
exploratory behaviors?

Research Question 2: To
what extent do social
supports and social
barriers, influence career
exploratory behaviors?
Research Question 3: To
what extent do career
decision-making selfefficacy, coping efficacy,
outcome expectations and
career interests influence
career exploratory
behaviors?

Hypotheses

Variables
Independent Variable Dependent
Variable

Scale of
Measurement
for All
Variables
Interval

Hypothesis 1: Gender role will
positively influence career exploratory
behaviors through its influence on
career decision-making self-efficacy,
coping efficacy and outcome
expectations.
Hypothesis 2: Social supports and
barriers will influence career
exploratory behaviors directly and
indirectly through career goals.

Gender Role
Career Decisionmaking Self-efficacy,
Coping Efficacy,
Outcome Expectations

Career
Exploratory
Behaviors

Social Supports &
Barriers,
Career Goals

Career
Interval
Exploratory
Behaviors

Hypothesis 3: Career decision-making
self-efficacy, coping efficacy, outcome
expectations will have direct and
indirect influences on career
exploratory behaviors through career
interests after controlling for career
goals

Career Decisionmaking Self-efficacy,
Coping Efficacy,
Outcome Expectations,
Career Interests,
Career Goals

Career
Interval
Exploratory
Behaviors

Data
Analyses

Means,
Standard
Deviations,
Path
Coefficients
Means,
Standard
Deviations,
Path
Coefficients
Means,
Standard
Deviations,
Path
Coefficients
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Research Questions
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CHAPTER 4.

RESULTS

4.1 Introduction
This chapter will present findings of the preliminary analysis, measurement model
analysis and the structural model analysis. The preliminary analysis results include
demographic characteristics of the participants, data screening criteria and procedures,
introduction of latent variables and observed variables. The measurement model analysis
will examine if the observed variables sufficiently measure the latent variables. Finally,
the structural model analysis will evaluate the model coefficients and the relationship
among factors. The remaining sections of this chapter will provide an analysis of the
results for the four research questions and hypotheses.
4.2 Purpose of the Study
The purpose of this study was to examine the influence of contextual and
cognitive factors on the career goals and career exploratory behaviors of
underrepresented minority undergraduate students pursuing STEM-intensive agricultural
sciences major.
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4.3 Research Questions
This study aims to examine Lent’s (1994) social cognitive career model by testing
three research questions and hypotheses:
Research Question 1: To what extent does gender role influence career
exploratory behaviors?
Hypothesis 1: Gender role will influence career exploratory behaviors through its
indirect influence on self-efficacy and outcome expectations.
Research Question 2: To what extent do social supports and social barriers,
influence career exploratory behaviors?
Hypothesis 2: Social supports and barriers will influence career exploratory
behaviors directly and indirectly through degree goals.
Research Question 3: To what extent do self-efficacy, outcome expectations
influence career exploratory behaviors?
Hypothesis 3: Self-efficacy and outcome expectations will have direct and
indirect influences on career exploratory behaviors through career interests and degree
goals.
Research Question 4: What additional factors influence students’ pursuit of a
STEM-intensive agricultural sciences major?
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4.4 Preliminary Analysis Results
This section will present findings from the preliminary analysis. First, the
demographic characteristics of the participants will be presented. Then, the data screening
criteria and results will be introduced. Followed by the latent variables identification, and
item parceling technique utilized in the study.
Table 4.1 highlights the correlations among the latent variables and descriptive
statistics for the latent variables. Relationships among the variables in the structural
model were described in the correlation table (Table 4.1). Table 4.1 described the mean
and standard deviation of the variables, and the correlations among the variables.
Conventions for the relationships’ strengths were explained (Hopkins, 2000) (Table 4.2).
Overall, there was one very large correlation between career exploratory behaviors and
self-efficacy (r = .73, very large, positive). Three correlations were high among the
variables. Self-efficacy was highly correlated with instrumentality (r = .60, high,
positive), and outcome expectations (r = .66, high, positive). Social supports was also
highly correlated with self-efficacy (r = .66, high, positive). It should be noted that
although self-efficacy was highly correlated with instrumentality, they are distinctly
different constructs. Spence, Helmreich and Stapp (1974) indicated that the
Instrumentality scale measured the desired masculine attributes in the United States.
Conversely, Bandura (1986) described self-efficacy as people’s beliefs of their
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ability in completing certain tasks or activities. The self-efficacy scale in the current
study aims to measure students’ confidence in completing career decision-making and
career barriers coping related tasks and activities. As such, the Gender Role and SelfEfficacy subscales were measuring two distinctly different constructs.
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Table 4.1
Correlations Among Factors and Descriptive Statistics for Factors
M (SD)

IN

Instrumentality

3.87 (.66)

1.00

Expressivity
Self-Efficacy
OE
Career Interests
CEB
Supports
Barriers
Goals

4.09 (.66)
5.40 (.93)
8.51 (1.32)
4.07 (.91)
3.73 (.78)
4.15 (.74)
2.05 (1.03)
4.81 (.48)

.49
.60
.28
.18
.36
.30
-.05
.13

EX

SE

OE

CI

CEB

SS

1.00
.35
.30
.05
.33
.28
-.10
.06

1.00
.66
.26
.73
.66
-.16
.39

1.00
.27
.44
.47
-.11
.33

1.00
.38
.01
-.01
.13

1.00
.44
.08
.16

1.00
-.12
.31

SB

DG

1.00
-.11 1.00

Note. N = 313. IN = Instrumentality; EX = Expressivity; SE = Self-Efficacy; OE = Outcome
Expectations; CI = Career Interests; CEB = Career Exploratory Behaviors; SS = Social Supports; SB =
Social Barriers; DG = Degree Goal. Participants’ responses on the Instrumentality and Expressivity
subscales were based on bipolar characteristics scales. Participants’ responses on their self-efficacy
were based on the scale: 1= No Confidence at All, 2 = Very Little Confidence, 3 = Moderate
Confidence, 4 = Much Confidence, 5 = Complete Confidence. Participants’ responses on the Outcome
Expectation (OE) scale were based on a 10-point Likert-type scale from 1 = Strongly Disagree to 10 =
Strongly Agree. Participants’ responses on the Career Interests scale were based on a 6-point Likert-type
scale: 1 = Very Strongly Disagree, 2 = Mostly Disagree, 3 = Slightly Disagree, 4 = Slightly Agree, 5 =
Mostly Agree, 6 = Very Strongly Agree. Participants’ responses on the perceived social supports and
barriers were based on a 5-point Likert-type scale: 1 = Not at All Likely, 2 = A Little Likely, 3 =
Moderately Likely, 4 = Quite Likely, 5 = Extremely Likely. Participants’ responses on the Career
Exploratory Behavior (CEB) Scale were based on a 5-point Likert-type scale: 1 = Little, 2 = Somewhat,
3 = Moderate Amount, 4 = Substantial Amount, 5 = A Great Deal.
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Table 4.2
Conventions for Relationship Strength (Hopkins, 2000)
Correlations (r)

Convention

0.9 – 1.0
0.7 – 0.9
0.5 – 0.7
0.3 – 0.5
0.1 – 0.3
0.0 – 0.1

Nearly Perfect
Very Large
High
Moderate
Low
Trivial

4.4.1 Demographic Characteristics of the Participants
Of the students (N = 314) who met the study criteria (i.e. domestic, African
American, full-time, enrolled in STEM-intensive agricultural sciences majors), about
33% (N = 103) of the sample were freshmen, 16% (N = 49) were sophomores, 22% (N =
70) were juniors, and 28% (N = 88) were seniors. Regarding the schools where
participants attended (Table 4.2), 58.5% (N = 183) were from North Carolina A&T State
University, 14% (N = 54) were from the University of Arkansas-Pine Bluff, 12% (N = 38)
were from Virginia State University, 11% (N = 34) were from the University of
Maryland-Eastern Shore, and 5% (N = 15) were from Kentucky State University.
Twenty-eight percent (N = 89) of the participants were male, and 72% (N = 225)
were female. Moreover, 93% (N = 292) of the participants indicated they wanted to
pursue another degree after they completed their Bachelor’s degree, while 7% (N = 22) of
the participants indicated they did not want to pursue another degree after they completed

103

their Bachelor’s degree. The age of the participants ranged from under 20 years old to
over 30 years old (M = 21, SD = 3.88). Of the participants who indicated their age, 61%
(N = 190) were 10-20 years old, 37% (N = 114) were 21-30 years old, and 3% (N = 8)
were above 30 years old (Table 4.3).
Regarding the education level of the participants’ father/male guardian (Table
4.5), 10% (N = 30) of the participants’ father/male guardian did not complete high school,
29% (N = 89) indicated that their father/male guardian had a high school diploma,
General Education Development certificate, or equivalent, 23% (N = 71) had some
college, vocational or trade school education, 18% (N = 54) had a Bachelor’s degree, 7%
(N = 20) had a Master’s degree, 2% (N = 5) had a Doctorate or professional degree, 3%
(N = 9) had at least some graduate or professional schooling after the bachelor’s degree,
and 9% (N = 28) of the participants indicated they were not sure about their father/male
guardian’s education level.
Regarding the education level of the participants’ mother/female guardian (Table
4.5), 4% (N = 13) of the participants’ mother/female guardian did not complete high
school, 15% (N = 46) indicated that their mother/female guardian had a high school
diploma, GED certificate, or equivalent, 30% (N = 91) had some college, vocational or
trade school education, 24% (N = 75) had a Bachelor’s degree, 15% (N = 46) had a
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Master’s degree, 4% (N = 12) had a Doctorate or professional degree, 5% (N = 16) had at
least some graduate or professional schooling after the bachelor’s degree, and 3% (N = 8)
of the participants indicated they were not sure about their mother/female guardian’s
education level.
Regarding the discipline of study of the participants (Table 4.6), 43% of students
indicated that they majored in animal science, 9% in food, nutrition, medical and
dietetics, 9% in pre-vet, 1% in agriculture, food and environment, 2% in agricultural
engineering, 8% in general agricultural sciences, 4.2% in agriculture and environmental
studies, 3.5% in plant and soil science, 1.9% in fisheries, 1.3% in family and consumer
science, 1.9% in horticulture, 8% in landscape, 3.2% in regulatory science, and 0.3% in
urban forestry.

105
Table 4.3
Frequencies and Percentages of Participants’ Gender, Age and Grade
Characteristics

Gender

fa

%

Male
89
28.3
Female
225
71.7
314
100
Total
Age
Under 20 years old
190
60.9
21-30 years old
114
36.5
Over 30 years old
8
2.6
312
100
Total
Grade
Freshman
103
33.2
49
15.8
Sophomore
70
22.6
Junior
88
Senior
28.3
310
100
Total
Note. aFrequency reported for participants who indicated their gender, age and grade on the
survey.
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Table 4.4
Listing of Schools and Number of Students Participating in Study
Schools

Kentucky State University
North Caroline A & T State University
Virginia State University
University of Arkansas-Pine Bluff
University of Maryland-Eastern Shore
Total

fa

%

15
183
38
54
34
314

4.8
58.5
12.1
13.7
10.9
100

Note. aFrequency reported for participants who indicated their university name on the survey.
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Table 4.5
Highest Level of Education Completed by Father/Male and Mother/Female Guardians
Level of Education

Did not complete high school

Father/Male
Guardiana
f*
%

Mother/Female
Guardianb
f*
%

30

9.8

13

4.2

89

29.1

46

15.0

71

23.2

91

29.6

Earned a Bachelor’s degree

54

17.6

75

24.4

Earned a Master’s degree

20

6.5

46

15.0

Earned a high school diploma,
GED (General Educational
Development) Certificate, or
equivalent
Had some college, vocational or
trade school education
(including 2-year degree)

Earned a Doctoral or
professional degree (e.g., Ph.D.,
5
1.6
12
3.9
J.D., M.D.)
At least some graduate or
professional schooling after
9
2.9
16
5.2
bachelor’s degree
Not Sure
28
9.2
8
2.6
Note. aN = 306. bN = 307. *Frequencies reported for participants who indicated the education
level of their father/male guardian and mother/female guardian on the survey.
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Table 4.6
Frequencies and Percentage of Participants’ Major
Majors

f*

%

Food, Nutrition, Medical Sciences & Dietetics

41

13.1

Pre-Vet

27

8.6

4
5

1.3
1.6

General Agricultural Sciences

25

8.0

Agriculture and Environmental Studies

13

4.2

135

43.1

11

3.5

Fisheries

6

1.9

Family & Consumer Science

4

1.3

Horticulture

6

1.9

Landscape

25

8.0

Regulatory Science

10

3.2

1
313

0.3
100

Agriculture, Food & Environment (AFE)
Agricultural Engineering

Animal Science
Plant & Soil Science

Urban Forestry
Total

Note. aFrequencies reported for participants who indicated their discipline of study.
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4.4.2 Gender Role
The Personal Attributes Questionnaire (PAQ) measured participants’ gender
related attributes. The current study utilized two subscales of the PAQ: Instrumentality
and Expressivity. Participants’ responses were based on a bipolar characteristics scale and
the participants’ average scores on instrumentality ranged from 1= Not at All
Instrumental to 5 = Very Instrumental and their average scores on expressivity ranged
from 1 = Not at All Expressive to 5 = Very Expressive. Of the participants who responded
to the Instrumentality Scale (N = 306), the average response indicated that participants
perceived themselves toward the end of “Very Instrumental” of the scale (M = 3.87, SD
= .66). Of the participants who responded to the Expressivity Scale (N = 310), the
average response indicated that participants perceived themselves toward the end of
“Very Expressive” of the scale (M = 4.09, SD = .66).
4.4.3 Self Efficacy
The Self Efficacy Scale measured participants’ confidence in their ability of
completing career decision making related activities and coping with career barriers
while pursuing STEM-intensive agricultural sciences majors. Participants’ responses on
their self efficacy were based on the scale: 1= No Confidence at All, 2 = Very Little
Confidence, 3 = Moderate Confidence, 4 = Much Confidence, 5 = Complete Confidence.
The participants’ average perceived confidence in their ability of accomplishing the tasks
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for career decision-making was “Complete Confidence” (M = 5.40, SD = .93), which
indicated that participants were very confident in their ability of completing career
decision making and career barriers coping related tasks and activities in STEM-intensive
agricultural sciences.
4.4.4 Outcome Expectations
The Outcome Expectations Scale measured the extent to which the participants
believed that an STEM-intensive agricultural sciences degree would bring positive
outcomes. Participants’ responses on this scale were based on a 10-point Likert-type scale
indicating the extent to which they agree or disagree with the outcome statements: 1 =
Strongly Disagree to 10 = Strongly Agree. The participants’ average score on the scale
was “Strongly Agree” (M = 8.51, SD = 1.32). The average response indicated the
participants’ positive beliefs about the relevance of a STEM-intensive agricultural
sciences degree to positive life outcomes.
4.4.5 Interests
The Math/Science Interest Scale measured participants’ interest in math- or
science-related activities. Participants’ responses on the scale were based on a 6-point
Likert-type scale: 1 = Very Strongly Disagree, 2 = Mostly Disagree, 3 = Slightly
Disagree, 4 = Slightly Agree, 5 = Mostly Agree, 6 = Very Strongly Agree. The participants’
average score on this scale was “Slightly Agree” (M = 4.07, SD = .91), which indicated
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that participants were slightly interested in participating in math/science activities.
4.4.6 Degree Goals
The one-item Degree Goal Scale measured participants’ goal to complete a degree
in STEM-intensive agricultural sciences. Participants’ responses on their degree goal
were based on a 5-point Likert-type scale: 1 = Strong Disagree, 2 = Disagree, 3 = Neither
Agree Nor Disagree, 4 = Agree, 5= Strongly Agree. Participants’ average score on this
scale was “Agree” (M = 4.81, SD = .48). The participants’ average score indicated
participants’ strong commitment to a degree in the STEM-intensive agricultural sciences.
4.4.7 Social Supports and Barriers
The Social Supports Scale measured students’ perceptions on how likely they
would be to experience supportive conditions if they were to pursue a STEM-intensive
agricultural sciences major. Participants’ responses on their perceived social supports
were based on a 5-point Likert-type scale: 1 = Not at All Likely, 2 = A Little Likely, 3 =
Moderately Likely, 4 = Quite Likely, 5 = Extremely Likely. The participants’ average score
was “Quite Likely” (M = 4.15, SD = .74). The participants’ average score on this scale
indicated they had strong positive expectations on the supportive experiences in their
pursuit of a STEM-intensive agricultural sciences major.
The Social Barriers Scale measured students’ perceptions on how likely they
would be to experience career barriers if they were to pursue a STEM-intensive
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agricultural sciences major. Participants’ responses on their perceived social barriers were
based on a 5-point Likert-type scale: 1 = Not at All Likely, 2 = A Little Likely, 3 =
Moderately Likely, 4 = Quite Likely, 5 = Extremely Likely. The participants’ average score
was “A Little Likely” (M = 2.05, SD = 1.03). The participants’ average score on this scale
indicated that they did not expect to experience many career barriers relative to the
pursuit of a STEM-intensive agricultural sciences major.
4.4.8 Career Exploratory Behaviors
Participants’ levels of their engagement in career exploratory behaviors were
assessed using the Career Exploratory behaviors Measurement. Participants’ responses on
the Career Exploration Scale were based on a 5-point Likert-type scale: 1 = Little, 2 =
Somewhat, 3 = Moderate Amount, 4 = Substantial Amount, 5 = A Great Deal. The mean
for the overall career exploratory behaviors composite score was M = 3.73 (SD = .78),
which was indicating that participants were engaged in a moderate amount of overall
career exploratory behaviors. There were two components of the composite career
exploratory behaviors score: the self-exploratory behaviors score and the environmental
exploratory behaviors score. The mean Self-exploration score was “Substantial Amount”
(M = 4.01, SD = .77), which indicated that the participants substantially performed selfintrospection regarding their career choices within the previous three months. The mean
Environmental Exploration score was “Moderate Amount” (M = 3.50, SD = 1.01), which
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indicated that the participants moderately engaged in environmental exploration activities
that could help them acquire information on occupations, jobs and organizations within
the previous three months.
4.5 Confirmatory Factor Analysis of the Gender Role Subscales
The first step of structural equation model was to test if the chosen observed
variables adequately reflect latent variables (Moel, 2007). As previously mentioned in
chapter three, only the post-hoc reliability coefficient for the instrumentality subscale was
0.62, which is less than the recommended score 0.70 (George & Mallery, 2003), as such,
a confirmatory factor analysis was conducted on the gender role subscales. Table 4.7
shows the factor loadings of each item on the subscales of instrumentality and
expressivity. Two items (V26: “can make decision easily & has difficulty making
decisions” and V19: “very passive & very active”) of the instrumentality subscale had
low factor loadings of -0.31 and 0.29, respectively, indicating that these two items were
not representing the construct of instrumentality sufficiently. One item of the expressivity
subscale (V18: “emotional”) had a low factor loading of 0.10. As such, these items were
not properly measuring the latent variables of interest within the study sample and were
deleted to improve model fit.
After deleting the aforementioned three items in Gender Role subscales that were
not loading well on the factors, the reliability coefficient for the modified instrumentality
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subscale was 0.76 and the reliability coefficient for the modified expressivity subscale
was 0.82. Both reliability coefficients were above the recommended score 0.70 (George
& Mallery, 2003). As such, the modified Instrumentality and Expressivity were
accurately measuring the constructs of interests.
4.6 Confirmatory Factor Analysis of the Measurement Model
To control for measurement error, we employed multiple indicators for each latent
construct. The indicators of self-efficacy were career decision-making self-efficacy and
coping efficacy. Career exploration was represented by self-exploration and
environmental exploration. Also, item parcels were used to create multiple indicators for
outcome expectations, interests, and social supports. More specifically, items from the
outcome expectations, interests, and social supports scales were assigned randomly to
one of two or three parcels corresponding to each construct (Lent, Lopez, Lopez, & Sheu,
2008). The longer measure (interests) was indexed by four item parcels with 4-5 items in
each parcel. The shorter measures (outcome expectations and social supports) were
represented by three item parcels with 3-4 items in each parcel. Finally, the average score
of each parcel was calculated to represent a new indicator for the corresponding factor.
After the item parceling procedures, a confirmatory factor analysis was conducted
on the measurement model. Factor loadings of each indicator were assessed for
evaluating the relationship between measured variables and latent variables (Table 4.8).
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The results of this analysis indicated that the measurement model was a good fit for the
data because most of the fit indices were very close to the suggested cut-off scores: CFI =
0.93, TLI = 0.92, IFI = 0.94, RMSEA = 0.04. The Chi-square value for this measurement
model was 737.82 (df = 460, p < .000). Although the chi-square value indicated poor
model fit, it is problematic to use Chi-square value to describe model fit when the sample
size is large (N > 200) because a small difference can be detected as significant (Moel,
2007). The other fit indices including CFI, TLI, IFI and RMSEA indicated good model
fit. Also, most of the standardized coefficients or factor loadings of the indicators were
above 0.40. Only one item (V21: “very rough”) of the expressivity subscale had a factor
loading of 0.39, which is very close to 0.40, which is the cut-off level that indicated a
sufficient amount of variance in the factor was explained by the indicator. In sum, the
confirmatory factor analysis showed that the indicators adequately reflected the latent
factors.
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Table 4.7
Items and Factor Loadings for the Gender Role Subscales

Indicators

Factors

Factor
Loadings

Goes to Pieces under Pressure

<--- Instrumentality

.683

Feels Very Inferior

<--- Instrumentality

.604

Not at All Self-Confident

<--- Instrumentality

.722

Gives Up Very Easily

<--- Instrumentality

.630

Can Make Decisions Easily

<--- Instrumentality

-.305

Not at All Competitive

<--- Instrumentality

.401

Very Passive

<--- Instrumentality

.291

Not at All Independent

<--- Instrumentality

.431

Very Cold in Relations with Others

<--- Expressivity

.712

Not at All Understanding of Others

<--- Expressivity

.772

Not at All Aware of Feelings of Others

<--- Expressivity

.740

Not at All Kind

<--- Expressivity

.754

Not at All Helpful to Others

<--- Expressivity

.682

Very Rough
<--- Expressivity
Not at All Able to Devote Self Completely
<--- Expressivity
to Others

.349

Not at All Emotional

.097

Note. N = 313.

<--- Expressivity

.488
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Table 4.8
Items and Factor Loadings for the Overall Measurement Model

Factors

Indicators

Factor
Loadings

V32_PA
V29_PA
V28_PA
V27_PA
V23_PA
V17_PA
V31_PA
V30_PA
V25_PA

<--<--<--<--<--<--<--<--<---

Instrumentality
Instrumentality
Instrumentality
Instrumentality
Instrumentality
Instrumentality
Expressivity
Expressivity
Expressivity

.684
.571
.720
.678
.402
.447
.679
.760
.739

V24_PA

<---

Expressivity

.734

V22_PA

<---

Expressivity

.664

V21_PA

<---

Expressivity

.387

V20_PA

<---

Expressivity

.507

Coping_average <---

Self-Efficacy

.716

CDMSE_Ave

<---

Self-Efficacy

.816

Parcel 1_OE

<---

Outcome Expectations: item1, 2, 3

.745

Parcel 2_OE

<---

Outcome Expectations: item 4, 5, 6

.891

Parcel 3_OE

<---

Outcome Expectations: item 7, 8, 9, 10

.897

Parcel 1_IN

<---

Interests: item 1, 2, 3, 4

.777

Parcel 2_IN

<---

Interests: item 5, 6, 7, 8

.868

Parcel 3_IN

<---

Interests: item 9, 10, 11, 12

.779

Parcel 4_IN

<---

Interests: item 13, 14, 15, 16, 17

.819

Note. N = 313.
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Table 4.8
Continued

Indicators

Factors

Factor
Loadings

SE_AVE
EE_AVE

<--<---

Exploration
Exploration

.592
.770

Parcel 1_Support

<---

Supports: item 1, 2, 3

.824

Parcel 2_Support

<---

Supports: item 4, 5, 6

.826

Parcel 3_Support

<---

Supports: item 7, 8, 9

.813

V97_Barrier

<---

Barriers

.783

V98_Barrier

<---

Barriers

.573

V99_Barrier

<---

Barriers

.619

V100_Barrier

<---

Barriers

.875

V101_Barrier

<---

Barriers

.824

Note. N = 313
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4.7 Primary Analysis
Analysis of the hypothesized structural model (Figure 4.1) was conducted to
determine how person, contextual and cognitive variables interact to influence the career
exploratory behaviors of African American students pursuing STEM-intensive
agricultural sciences majors.
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Figure 4.1 The Structural Model Examined in the Primarily Analysis
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4.7.1 Overall Model Fit
Results of the structural model analysis showed adequate overall model fit to the
data. All of the goodness-of-fit indices of the structural model approached or exceeded
the recommendations: χ2 (df = 477, p < .000) = 886.027, CFI = 0.90, TLI = 0.89, IFI =
0.91, RMSEA = 0.05. As previously noted, it is problematic to evaluate the goodness of
model fit using Chi-square value when the sample is larger than 200. As such, the chisquare value of the structural model was evaluated along with the fit indices.
4.7.2 Model Estimates
Standardized and unstandardized path coefficients of the structural model are
shown in table 4.9. In total, the structural model explained 54.3% of the variance in
career exploratory behaviors, which is showing that a large amount of variance in the
dependent variable was explained by the independent variables. The following paths
within the structural model were significant (Figure 4.2): instrumentality to self-efficacy
(β= .520, S.E. = .066, p < .000), instrumentality to outcome expectations (β= -.199, S.E.
= .146, p = .024), expressivity to outcome expectations (β= .134, S.E. = .127, p = .048),
self-efficacy to outcome expectations (β= .714, S.E. = .201, p < .000), self-efficacy to
interests (β= .224, S.E. = .135, p = .017), social supports to degree goals (β= .154, S.E.
= .039, p = .013), self-efficacy to career exploratory behaviors (β= .762, S.E. = .112, p
< .000), career barriers to career exploratory behaviors (β= .175, S.E. = .029, p = .008).
The coefficients from self-efficacy to degree goals (β= .177, S.E. = .081, p = .061) and

122

from social supports to career exploratory behaviors (β= .124, S.E. = .040, p = .064)
approached the recommended cut-off score p = 0.05, which indicated that these paths
were approaching significance.
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Figure 4.2 Standardized Parameter Estimates from the Structural Model Analysis.
*p ≤ .05.
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Table 4.9
Structural Model Estimates
Model
Effects
On self-efficacy
Of instrumentality
Of expressivity
On outcome expectations
Of instrumentality
Of expressivity
Of self-efficacy
On interests
Of self-efficacy
On degree goals
Of self-efficacy
Of outcome expectations
Of interests
Of social supports
Of social barriers
On career exploratory behaviors
Of self-efficacy
Of outcome expectations
Of degree goals
Of social supports
Of social barriers
Note.

N = 313. ***p < .001

b

β

Estimates
S.E.

p

R2
.335

.403
.091

.520
.105

.066
.065

***
.159

-.331
.251
1.540

-.199
.134
.714

.146
.127
.201

.024
.048
***

.448

.100
.321

.224

.135

.017
.124

.151
.057
.028
.097
-.028

.177
.142
.046
.154
-.060

.081
.035
.038
.039
.028

.061
.105
.473
.013
.324
.543

.614
-.019
-.090
.073
.076

.762
-.050
-.095
.124
.175

.112
.037
.065
.040
.029

***
.614
.168
.064
.008
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4.8 Results for Research Question 1
Research Question 1: To what extent does gender role influence career exploratory
behaviors?
Hypothesis 1: Gender role will positively influence career exploratory behaviors
through its indirect influence on self-efficacy and outcome expectations (Figure 4.3).

Figure 4.3 Hypothesis One Examined in This Study. Note. Bolded lines depict the paths
tested by hypothesis one.
4.8.1 Influences of Gender Role on Career Exploratory Behaviors
According to the structural model, gender role had an indirect influence on career
exploratory behaviors through self-efficacy, outcome expectations, career interests and
degree goals. Instrumentality had a standardized indirect effect of 0.38 on career
exploratory behaviors. Expressivity had a standardized indirect effect of 0.065 on career
exploratory behaviors.
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4.8.2 Mediation Effect of Self-Efficacy and Outcome Expectations
Instrumentality had a standardized indirect effect of 0.38 on career exploratory
behaviors, and expressivity had a standardized indirect effect of 0.065 on career
exploratory behaviors (Table 4.6). The hypothesis that outcome expectations would
mediate the relationship between gender role and career exploratory behaviors was
examined using the Sobel test. First, while controlling for other variables in the structural
model, the mediation effect of outcome expectations on the relationship between
instrumentality and career exploratory behaviors was examined. The unstandardized path
coefficients from the independent variable (Instrumentality) to the hypothesized mediator
outcome expectations (b = -.331, S.E. = .146) and the path coefficients from the
hypothesized mediator to the dependent variable career exploratory behaviors (b = -.019,
S.E. = .037) were examined using the online Sobel’s test calculator. The results show that
the mediation effect was not significant (t = .50, p = .31). Second, while controlling for
other variables in the structural model, the mediation effect of outcome expectations on
the relationship between expressivity and career exploratory behaviors was examined.
The path coefficients from the independent variable (Expressivity) to the hypothesized
mediator outcome expectation (b = .251, S.E. = .127) and the path coefficients from the
hypothesized mediator to the dependent variable career exploratory behaviors (b = -.019,
S.E. = .037) were examined. The results show that the mediation effect was not
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significant (t = -.50, p = .31). Therefore, the hypothesis that outcome expectations would
mediate the relationship between gender role and career exploratory behaviors was not
supported.
While controlling for other variables in the structural model, a Sobel test was
also utilized to test if the mediation effect of self-efficacy on the relationship between
gender role and career exploratory behaviors were significant. First, the mediation effect
of self-efficacy on the relationship between instrumentality and career exploratory
behaviors was examined. The path coefficients from the independent variable
(Instrumentality) to the hypothesized mediator self-efficacy (b = .403, S.E. = .07) and the
path coefficients from the hypothesized mediator to the dependent variable career
exploratory behaviors (b = .614, S.E. = .112) were examined. The results show that the
mediation effect was significant (t = 3.98, p < .000). Therefore, self-efficacy mediated the
relationship between instrumentality and career exploratory behaviors. Second, while
controlling for other variables in the structural model, the mediation effect of selfefficacy on the relationship between expressivity and career exploratory behaviors was
examined. The path coefficients from the independent variable (expressivity) to the
hypothesized mediator self-efficacy (b = .091, S.E. = .065) and the path coefficients from
the hypothesized mediator to the dependent variable career exploratory behaviors (b
= .614, S.E. = .112) were examined. The results show that the mediation effect was not
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significant (t = 1.36, p = .09). Therefore, self-efficacy only mediated the relationship
between instrumentality and career exploratory behaviors, but self-efficacy did not
mediate the relationship between expressivity and career exploratory behaviors.
4.9 Results for Research Question 2
Research Question 2: To what extent do social supports and social barriers,
influence career exploratory behaviors?
Hypothesis 2: Social supports and barriers will influence career exploratory
behaviors directly and indirectly through career goals(Figure 4.4).

Figure 4.4 Hypothesis Two Examined in This Study. Note. Bolded lines depict the paths
tested by hypothesis two.
4.9.1 Influences of Social Supports and Barriers on Career Exploratory Behaviors
According to the results, social supports had moderately significant direct
influences on career exploratory behaviors (β= .124, S.E. = .040, p = .064), and career
barriers significantly predicted career exploratory behaviors (β= .175, S.E. = .029, p
= .008). Social supports had a standardized total effect of 0.110, a standardized direct
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effect of 0.12 and a standardized indirect effect of -0.02 on career exploratory behaviors.
Social barriers had a standardized total effect of 0.18, a standardized direct effect of 0.18
and a standardized indirect effect of .006 on career exploratory behaviors.
4.9.2 Mediation Effects of Degree Goals
The hypothesis that social supports and barriers would have indirect effects on
career exploratory behaviors through degree goals was examined using the Sobel test.
First, while controlling for other variables in the structural model, the mediation effect of
degree goals on the relationship between social supports and career exploratory behaviors
was examined. The unstandardized path coefficients from the independent variable
(social supports) to the hypothesized mediator degree goals (b = .097, S.E. = .039) and
the path coefficients from the hypothesized mediator to the dependent variable career
exploratory behaviors (b = -.090, S.E. = .065) were examined using the online Sobel’s
test calculator. The results show that the mediation effect was not significant (t = -1.21, p
= .11). Second, while controlling for other variables in the structural model, the mediation
effect of degree goals on the relationship between social barriers and career exploratory
behaviors was examined. The unstandardized path coefficients from the independent
variable (social barriers) to the hypothesized mediator degree goals (b = -.028, S.E.
= .028) and the path coefficients from the hypothesized mediator to the dependent
variable career exploratory behaviors (b = -.090, S.E. = .065) were examined using the
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online Sobel’s test calculator. The results showed that the mediation effect was not
significant (t = .81, p = .21). Therefore, the hypothesis that degree goals would mediate
the relationship between social supports and barriers and career exploratory behaviors
was not supported.
4.10 Results for Research Question 3
Research Question 3: To what extent do self-efficacy, outcome expectations
influence career exploratory behaviors?
Hypothesis 3: Self-efficacy and outcome expectations will have direct and indirect
influences on career exploratory behaviors through career interests and career goals
(Figure 4.5)?

Figure 4.5 Hypothesis Three Examined in This Study. Note. Bolded lines depict the paths
examined by hypothesis three.
4.10.1 Influences of Self-Efficacy and Outcome Expectations
on Career Exploratory Behaviors
According to the results, self-efficacy had significant direct effects on career
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exploratory behaviors (β= .762, S.E. = .112, p < .000). Outcome expectations did not
have a significant direct effect on career exploratory behaviors (β= -.050, S.E. = .037, p
= .614). Self-efficacy had a standardized total effect of .698, a standardized direct effect
of 0.76 and a standardized indirect effect of -0.06 on career exploratory behaviors.
Outcome expectations had a standardized total effect of -0.06, a standardized direct effect
of -0.05 and a standardized indirect effect of -0.01 on career exploratory behaviors.
Career interests had a standardized indirect effect of -0.004 on career exploratory
behaviors. Degree goals had a standardized direct effect of -0.10 on career exploratory
behaviors.
4.10.2 Mediation Effects of Career Interests and Degree Goals
First, while controlling for other variables in the structural model, the hypothesis
that career interests would mediate the relationship between self-efficacy and degree
goals was examined using the Sobel test. The unstandardized path coefficients from the
independent variable (self-efficacy) to the hypothesized mediator career interests (b
= .321, S.E. = .135) and the path coefficients from the hypothesized mediator to the
dependent variable degree goals (b = .028, S.E. = .038) were examined using the online
Sobel’s test calculator. The results show that the mediation effect was not significant (t
= .70, p = .24). Then, while controlling for other variables in the structural model, the
hypothesis that career interests would mediate the relationship between outcome
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expectations and degree goals was also examined using a Sobel test. The unstandardized
path coefficients from the independent variable (outcome expectations) to the
hypothesized mediator career interests (b = .080, S.E. = .059) and the path coefficients
from the hypothesized mediator to the dependent variable degree goals (b = .028, S.E.
= .038) were examined using the online Sobel test calculator. The results showed that the
mediation effect was not significant (t = .65, p = .26). The hypothesis that career interests
would mediate the relationship between self-efficacy and degree goals, and the
relationship between outcome expectations and degree goals was not supported. Finally,
while controlling for other variables in the structural model, the hypothesis that degree
goals would mediate the relationship between career interests and career exploratory
behaviors was examined. The unstandardized path coefficients from the independent
variable (career interests) to the hypothesized mediator degree goals (b = .028, S.E.
= .038) and the path coefficients from the hypothesized mediator to the dependent
variable, career exploratory behaviors (b = -.090, S.E. = .065) were examined using the
online Sobel test calculator. The results show that the mediation effect was not significant
(t = -.65, p = .26). The hypothesis that degree goals would mediate the relationship
between career interests and career exploratory behaviors was not supported.
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4.11 Results for the Research Question 4
Research Question 4: What additional factors influence students’ pursuit of a
STEM-intensive agricultural sciences major?
Students were asked to answer the question: “What factors do you consider to
have been helpful (or hindering) in pursuing a STEM-intensive major in the agricultural
sciences? Using open-ended questions allowed the researcher to answer research question
four and provide additional information that can inform future studies. After data
collection, the researcher imported data from this open-ended question into the web
application tool Dedoose. Descriptive coding strategy was applied and words or phrases
were used to categorize the participant’s responses into themes (Saldana, 2003). The
current study followed the method of Saldana’s (2013) qualitative analysis approach that
assigned summarizing words or phrases to label the factors in students’ responses.
Frequencies were reported for each label.
A total of 410 factors were identified by the participants they believed to be
helpful in their pursuit of a STEM-intensive agricultural sciences major fell into 10
thematic categories (See Table 4.10): mentor availability (f = 104, 25%), positive career
outcome expectations (f = 37, 9%), academic interests (f = 31, 8%), peer factors (f = 32,
8%), personal characteristics (f = 33, 8%), family factors (f = 19, 5%), positive learning
experiences (f = 20, 5%), other environmental supports (f = 15, 4%), financial factors (f =
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8, 2%), and confidence in the subjects (f = 4, 1%). Positive career outcome expectations
included items such as “career goals in the agricultural sciences” and “positive job market
outlook.” Other environmental supports included “good university infrastructure”,
“access to technology”, and “organized curriculum structure.” Personal characteristics
mentioned by participants included skills and abilities that can help them pursue a major
in STEM-intensive agricultural sciences disciplines, including “analytical skills”,
“proactive personality”, and “good time management skills”.
A total of 273 factors were identified by the participants they believed to be
hindering their pursuit of a STEM-intensive agricultural sciences major. These factors fell
into 13 thematic categories (see Table 4.11): academic difficulties (f = 105, 38.46%), lack
of mentoring and poor teaching (f = 55, 20.15%), other environmental barriers (f = 24,
8.79%), financial difficulties (f = 11, 4.03%), lack of interest (f = 11, 4.03%), lack of
helpful learning experiences (f = 11, 4.03%), negative career outcomes (f = 7, 2.56%),
peer conflicts and disconnection (f = 6, 2.20%), personal issues and characteristics (f =
14, 5.13%), family factors (f = 3, 1.10%), lack of academic preparation (f = 3, 1.10%),
racial and ethnic barriers (f = 3, 1.10%) and social misunderstanding of agricultural
sciences (f = 3, 1.10%). Academic difficulties included “math courses are very difficult”,
“large amount of study time”, “chemistry and physics courses”, and other difficulties that
related to schoolwork. Family factors include any factors related to family members or
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family issues. Lacking helpful learning experiences include lack of hands on experiences,
lack of study abroad opportunities, and lack of other opportunities to be educated. For
example, “courses do not offer enough hands on experiences to the students” was coded
as lacking helpful learning experiences. Negative career outcomes included lack of job
opportunities as compared to other majors. Financial difficulties include difficulties
related to tuition, fees, and school expenses. Other environmental barriers include
disorganized curriculum structure, difficult and stressful environment, inappropriate class
times, lack of resources and lack of tutoring. For example, “lack of support or recognition
from the university” was coded as other environmental barriers. Peer conflicts and
disconnection included “miscommunication with peers”, “conflicts with roommates” and
“feeling disconnected with peers.” Personal issues and characteristics included personal
characters that can influence students’ career pursuits. The personal issues and
characteristics theme included “not willing to go to class”, “procrastination”, “being
nervous”, “self doubts”, “lacking of time management skills”, “too social”, “lack of
confidence” and “lack of worth.” Racial and ethnic barriers included “lack of diversity in
agriculture”, “being a minority and stereotypes.” Three students raised the issue of
“social misunderstanding of the agricultural sciences.” They pointed out that “agriculture
is sometimes not viewed as a science field”, and there is a lack of awareness on the
importance of agriculture.
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Table 4.10
Frequencies and Percentage of Helpful Factors
Helpful Factors
Academic Interests
Positive Career Outcome Expectations
Confidence in studying the Subjects
Family Factors
Peer Factors
Financial Factors
Positive Learning Experiences
Mentor Availability
Other Environmental Supports
Personal Characteristics
Total

f
31
37
4
19
32
8
20
104
15
33
410

%
7.6
9.0
1.0
4.6
7.8
2.0
4.9
25.4
3.7
8.1
100

Note. N = 319.
Table 4.11
Frequencies and Percentage of Hindering Factors
Hindering Factors
Academic Difficulties
Family Factors
Financial Difficulties
Lack of Mentoring and Poor Teaching
Lack of Academic Preparation
Lack of Helpful Learning Experiences
Negative Career Outcomes
Other Environmental Barriers
Peer Conflicts and Disconnections
Personal Issues and Characteristics
Racial and Ethnic Barriers
Social Misunderstanding
Regulatory Science of Agricultural Sciences
Total
Note. N = 247

f

%

105
3
11
55
3
11
7
24
6
14
3
25
3
273

38.5
1.1
4.0
20.2
1.1
4.0
2.6
8.8
2.2
5.1
1.1
8.0
1.1
100
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CHAPTER 5.

CONCLUSIONS

5.1 Introduction
This study assessed how key variables of Social Cognitive Career Theory (SCCT)
could predict the career exploratory behaviors of African American undergraduate
students who are enrolled in a STEM-intensive agricultural sciences majors. In the
current study, measures of gender role (instrumentality, expressivity), cognitive variables
(career decision-making self-efficacy, coping efficacy, outcome expectations, goals,
interests), contextual variables (social supports, social barriers) and outcome variables
(career exploratory behaviors) were assessed among a group of African American
undergraduate students pursuing STEM-intensive agricultural sciences majors at
HBLGIs. A structural equation modeling method was utilized to examine the relationship
among the variables of interest. This chapter presents a summary of the conclusions,
implications and recommendations for the study.
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5.2 Purpose of the Study
The purpose of this study was to examine the influences of contextual and
cognitive factors on the career goals and career exploratory behaviors of
underrepresented minority undergraduate students pursuing STEM-intensive agricultural
sciences majors.
5.3 Research Questions
This study aims to examine Lent`s (1994) social cognitive career model by testing
four research questions and three hypotheses of the study:
Research Question 1: To what extent does gender role influence career
exploratory behaviors?
Hypothesis 1: Gender role will influence career exploratory behaviors through its
indirect influences on self-efficacy and outcome expectations.
Research Question 2: To what extent do social supports and social barriers,
influence career exploratory behaviors?
Hypothesis 2: Social supports and barriers will influence career exploratory
behaviors directly and indirectly through degree goals.
Research Question 3: To what extent do self-efficacy, outcome expectations
influence career exploratory behaviors?
Hypothesis 3: Self-efficacy and outcome expectations will have direct and
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indirect influences on career exploratory behaviors through career interests and degree
goals.
Research Question 4: What additional factors influence students’ pursuit of a
STEM-intensive agricultural sciences major?
5.4 Conclusions of the Study
The following sections will present conclusions for the study. Four major
conclusions are discussed below, along with how the conclusions relate to prior SCCT
studies and contributions to the current literature.
5.4.1 Conclusion 1: Higher Level of Masculine Attributes Can Predict Higher Level of
Self-Efficacy and Result in More Career Exploratory Behaviors
In this study, African American college students who are enrolled in STEMintensive agricultural sciences with masculine gender personality attributes would be
more likely to engage in career exploratory behaviors if they feel more confidence in
making career decisions. Instrumentality was found to significantly predict career
exploratory behaviors through self-efficacy. This result was indicating that participants
who were more independent, active, or competitive were more likely to have positive
beliefs towards their ability of making career decisions and coping with career barriers,
and therefore be engaged in more career exploratory behaviors. As hypothesized by Lent,
Brown and Hackett (1994), person input variables are precursors of self-efficacy and
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outcome expectations and are expected to indirectly influence career outcomes through
cognitive variables. In this study, the parameters among instrumentality, self-efficacy and
career exploratory behaviors supported the proposed role of the person input variable in
SCCT (Lent, Brown, & Hackett, 1994). Also, this result was consistent with the finding
of Flores et al. (2010) that engineer students with high levels of instrumentality might
engage themselves in more career exploration.
However, the paths from instrumentality to career exploratory behaviors
through outcome expectations were not significant, which indicated that African
American college students who have more masculine attributes did not necessarily have
more positive career outcome expectations upon completing a degree in STEM-intensive
agricultural sciences majors.
Also, expressivity significantly predicted outcome expectations. This result
provided new perspectives on the role of expressivity within social cognitive career
theory. In particular, participants who indicated they were kind and helpful to others were
more likely to have positive expectations on the career outcomes upon completing a
degree in STEM-intensive agricultural sciences. This was suggesting that a career in
some STEM-intensive agricultural sciences areas can require engagement in behaviors of
helping and caring for others. Because feminine characteristics can help students pursue
their careers in these areas, students who are more caring, understanding and helpful
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would perceive positive career outcomes upon completing a degree in STEM-intensive
agricultural sciences. For example, the students who care about animals are more likely
to perceive positive career outcomes upon completing a degree in animal science.
5.4.2 Conclusion 2: Career Barriers Can Motivate Students’ Career Exploratory
Behaviors and Social Supports Can Encourage Students to Complete A Degree
According to the results of this study, African American college students who
were enrolled in STEM-intensive agricultural sciences who faced career barriers were
more likely to engage in career exploratory behaviors. Career barriers can significantly
predict career exploratory behaviors in STEM-intensive agricultural sciences disciplines.
This leads to the conclusion that awareness of career barriers can motivate African
American college students to engage in more career exploratory behaviors. It is possible
that African American college students who perceived more career barriers also had more
opportunities to practice their coping skills. Byars-Winston and Fouad (2008) found out
that career barriers can significantly predict coping efficacy. The significant relationship
between career barriers and career exploratory behaviors in this study reflected the
importance of increasing African American college students’ awareness of career barriers
when they are pursuing STEM-intensive agricultural sciences majors. Very few studies
revealed the role of career barriers as a potential motivator for African American college
students.
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Additionally, African American college students in this study who perceived more
social supports were more committed to completing a degree in STEM-intensive
agricultural sciences disciplines. It is possible that African American college students
who perceived more social supports would be more willing to complete a STEMintensive agricultural sciences degree because they perceived having more resources and
encouragement, hence, they feel more confident and comfortable to remain in school and
complete the degree. Further, this conclusion was consistent with the proposed direct
effects of proximal contextual variables on career choice actions (Lent, Brown, &
Hackett, 1994). And this conclusion also supported Arroyo and Gasman’s (2014)
contention that African American students’ positive experiences at HBCUs could promote
a motivation of pursuing their career goals.
Finally, the indirect effects of social supports and barriers on exploratory
behaviors through degree goals were not significant in this study. As such, it is possible
that self-efficacy played a more important role than degree goals in mediating the
relationship between social supports and barriers and career exploratory behaviors.
Bandura (1999) supported this explanation that social supports and barriers only operate
through self-efficacy, and several empirical studies have supported this hypothesis as well
(e.g., Lent et al., 2001; Lent et al., 2003; Lent et al., 2005; Byars-Winston, Estrada,
Howard, Davis & Zalapa, 2011). The indirect effects of social supports and barriers
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provides information on how these mechanisms influence career exploratory behaviors
and their roles within SCCT.
5.4.3 Conclusion 3: Self-efficacy Plays Essential Role
in Predicting Career Exploratory Behaviors
According to the results of this study, African American college students who
were enrolled in STEM-intensive agricultural sciences majors who were confident in
their ability of making career decisions and coping with career barriers were more likely
to engage in more career exploratory behaviors. This conclusion supported the SCCT
proposal of Lent, Brown and Hackett (1994) that self-efficacy has direct influences on
choice actions. Also, the significant influence of self-efficacy on career exploratory
behaviors confirmed the important role of self-efficacy in motivating the participants to
set career goals and take actions in their career pursuits, which supported previous studies
of Locke and Latham (2014) and Fouad and Smith (1996). For example, Locke and
Latham (2014) indicated that self-efficacy could directly predict career goals. Similarly,
Fouad and Smith (1996) stated in their study that self-efficacy can directly influence
career intentions.
The results of this study also indicated that the participants’ outcome expectations
and degree goals did not have a significant influence on career exploratory behaviors.
These findings did not support the hypothesized significant effects of outcome

144

expectations and degree goals on career exploratory behaviors (Lent, Brown, & Hackett,
1994). In this study, self-efficacy explained a significant amount of variance in outcome
expectations, interests and career exploratory behaviors, but neither outcome
expectations, interests or degree goals explained a significant amount of variance in any
variables in the structural model. This finding reinforces the significant role of selfefficacy in explaining the variance in the model. A possible explanation for the nonsignificant relationships between degree goals and career exploratory behaviors, and
between outcome expectations and career exploratory behaviors might be that because
self-efficacy explained such a large amount of variance in career exploratory behaviors,
this caused the variance explained by outcome expectations and degree goals not to be
significant.
5.4.4 Conclusion 4: Mentoring Availability and Academic Difficulties Were Significantly
Influencing African American Students’ Career Pursuit in
STEM-Intensive Agricultural Sciences
African American college students who were enrolled in STEM-intensive
agricultural sciences majors reported mentoring was the most helpful factor regarding
their career pursuits, and the academic difficulties was the most hindering factors
regarding their career pursuits. The two open-ended questions at the end of the survey
provided valuable information for researchers and practitioners. For example, the top
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most frequently mentioned helpful factors was that having access to a mentor for the
participants to pursue a STEM-intensive agricultural sciences major. This finding
supported Clay (2012) that mentoring helped students more successful at HBCUs.
Additionally, the most frequently mentioned hindering factors were academic difficulties.
Lack of mentoring availability was the second most mentioned hindering factor, which
indicated that African American college students having access to mentors can
significantly influence their career pursuits of STEM-intensive agricultural sciences
majors. Mentoring can also increase the level of social supports students perceive. This
conclusion supported the SCCT framework of Lent, Brown and Hackett (1994) that
social supports can positively predict choice goals and choice actions. However, few
studies have investigated the role of mentoring in influencing the STEM career
development of students (Dolenc, Mitchell & Tai, 2015). Several contextual factors were
identified by students most often as being helpful in their pursuit of a STEM-intensive
agricultural sciences degree. For example, participants have identified mentoring
availability, family supports, peer supports, financial supports, and other environmental
supports in their answers to the open ended questions. As such, it can be assumed that a
supportive environment can encourage African American college students to achieve their
success in STEM (Clay, 2012; Whittaker & Montgomery, 2012). The importance of
contextual factors was also supported by Byars-Winston, Estrada, Howard, Davis and
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Zalapa (2011) who found that perceived campus climate had direct influences on
minority students’ self-efficacy and indirect influences on minority students’ academic
goals.
Several participants also mentioned that academic difficulties hindered their
pursuit of a STEM-intensive agricultural sciences major. Because academic difficulties
can decrease students’ academic self-efficacy, more supports (e.g., tutoring programs)
should be provided for students with academic difficulties. One possible strategy can be
to provide more tutoring programs for students who are pursuing STEM-intensive
agricultural sciences majors.
There are still other factors that should also draw attention from educators and
practitioners. Positive learning experiences including hands-on experiences, workshops,
seminars and internships were mentioned by students as helpful factors for their pursuit
of STEM-intensive agricultural sciences majors. The lack of helpful learning experiences
was also identified by students as a hindering factor for students’ academic success.
Gasman (2012) also argued that positive learning experiences can facilitate learning
effectiveness of students.
5.5 Implications for Theory and Research
This study suggested the essential role of self-efficacy in career development
process. This study supported the proposal of Bandura (1986) and Lent, Brown and
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Hackett (1994) that self-efficacy can play a central role in the interactions among human,
behavior and environment. In this study, self-efficacy had the most significant
relationships with other variables in the structural model. Self-efficacy had a significant
direct effect on choice actions and self-efficacy was also a significant mediator between
person input and choice actions. This study also proposed new evidence to support the
important role of feminine gender role personality and career barriers.
Several propositions of the Social Cognitive Career Theory (SCCT; Lent, Brown,
& Hackett, 1994) were closely related to this study. Table 5.1 highlights the propositions
in SCCT and the conclusions of this study that were closely related. Results of this study
supported SCCT in that person inputs are important resources of self-efficacy and
outcome expectations, and person inputs can also predict choice actions through selfefficacy (Lent, Brown, & Hackett, 1994). However, it is important to note that different
person input variables predicted different cognitive variables in this study. For example,
instrumentality only significantly predicted self-efficacy while expressivity only
significantly predicted outcome expectations. Hence, different aspects of person input can
influence human behaviors through different cognitive processes. For example, masculine
attributes might tie more closely with participants’ confidence in their ability of
completing tasks. Additionally, feminine attributes can relate more closely with
participants’ expectations towards their future career outcomes.
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Further, results from this study provided new evidence to support the role of
expressivity as a significant precursor of outcome expectations in SCCT. No previous
studies had been found that revealed the significant role of expressivity in SCCT. Hence,
this study provides new insights on how feminine characteristics can influence the career
development process. Bem (1971) indicated feminine personality reflected a more
emotional, caring and understanding aspect of a human being, and can be related to more
feelings, rather than thoughts. This study provided a new perspective to consider how
evaluation of career related information is not totally a rational process, and can involve
feelings and emotions.
Also, the findings of this study suggested that degree goal might not be perceived
as a precursor of career exploration. The degree goal variable measured in the current
study did not significantly predict career exploratory behaviors. It is possible that African
American college students did not perceive completing a degree as a necessary step
before they explore career opportunities in the STEM-intensive agricultural sciences, or
perhaps African American college students perceived completing a degree in the STEMintensive agricultural sciences as a way of getting the skills for their future career in other
disciplines. Considering that 93% of the participants indicated that they would pursue
another degree after they complete their Bachelor’s degree in the STEM-intensive
agricultural sciences, it is also possible that African American college students disagreed
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that a Bachelor’s degree can get them fully prepared for the job market, thus it is not
necessary for them to explore their career opportunities during this phase of their
education.
Results from research question two indicated that career barriers had a significant
effect on career exploratory behaviors, while social supports only showed a significant
direct effect on degree goals. This result supported SCCT’s hypothesized direct path from
social supports to choice goals, but contradicted SCCT’s hypothesized direct path from
social supports to choice actions. It is possible that the support participants received from
their learning environment were more related to the academic difficulties they
experienced, rather than career-related difficulties. Hence, when career barriers were
perceived by the participants, they might take more actions to cope with the barriers and
be engaged in career exploratory behaviors. As mentoring was identified as the most
helpful factor and academic difficulties as the most hindering factor for students’ pursuit
of STEM-intensive agricultural sciences majors, these two factors can also help us
understand the importance of social support and self-efficacy. Mentoring is the social
support provided by the institutions and academic difficulties are related to students’ selfefficacy, and mentoring can help increase students’ self-efficacy in completing their
degrees. These two factors helped us understand the important role of self-efficacy in
SCCT and how social support can be an important precursor of self-efficacy in SCCT.
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Table 5.1
SCCT Propositions and Conclusions of This Study
SCCT Propositions

Conclusions of this Study

SCCT Proposition 3:
Self-efficacy beliefs
affect goals and actions
both directly and
indirectly.

1

SCCT Proposition 4:
Outcome expectations
affect choice goals and
actions both directly and
indirectly.

2

SCCT Proposition 6A:
There will be a positive
relation between choice
goals and entry
behaviors.

3

4
SCCT Proposition 7:
Interests affect entry
behaviors (actions)
directly through their
influence on choice goals.

Self-efficacy did not have significant influences
on goals directly or indirectly. Self-efficacy had
significant direct influence on career exploratory
behaviors, but self-efficacy did not have
significant indirect effects on career exploratory
behaviors.
Outcome expectations did not affect choice goals
directly or indirectly. Outcome expectations did
not affect choice actions directly or indirectly.

There was no positive relation between choice
goals and entry behaviors.

There was no positive relation between interests
and career exploratory behaviors through goals.
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Table 5.1
Continued
SCCT Propositions

Conclusions of this Study

5

Instrumentality positively influenced career
exploratory behaviors through self-efficacy. There
was no significant indirect effect of outcome
expectations on career exploratory behaviors. *

6

Social supports did not have significant direct or
indirect influences on career exploratory
behaviors. Career barriers had significant direct
effects on career exploratory barriers, but career
barriers did not have any significant indirect
effects on career exploratory behaviors. *

Note. * There were no SCCT propositions developed in the original work of Lent,
Brown and Hackett (1994) related to this finding
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5.6 Implications for Practice
The first implication for practice is that more career related mentoring should be
provided to African American college students who are enrolled in STEM-intensive
agricultural sciences majors at HBLGIs. More career education and career mentoring can
encourage students to take the initiative to acquire information about the occupations and
organizations they are interested in, and also get prepared for the job market. Super
(1957) indicated that early adulthood can be a critical period for career exploration.
Further, Blustein (1989) indicated that, to some extent, goal-directedness was associated
with career exploration of college students. Therefore, it is critical for college students to
feel less confused and have clear directions during their career exploration. For example,
more career mentoring and counseling could be provided to assist African American
college students with the career exploration process.
The second implication for practice is that university administrators, educators
and practitioners should be aware of the important role of career decision-making selfefficacy and coping efficacy for African American students to be engaged in career
exploratory behaviors. Career related workshops, work related learning experiences and
other career-related opportunities can be provided by the institutions to increase students’
confidence in their ability of making career decisions and coping with career barriers.
Career counselors who provide career guidance services for students pursuing STEMintensive agricultural sciences majors can also design and implement career counseling
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programs to help African American college students increase confidence in their ability to
make career decisions and cope with career barriers.
The third implication for educators and administrators in Predominantly White
Institutions (PWIs) is that social supports play an important role in African American
college students’ commitment of completing a degree in STEM-intensive agricultural
sciences disciplines. As such, administrators at PWIs should empower students by
providing more environmental support and facilitate a more supportive learning
environment for African American college students. A supportive campus climate can be
represented by: 1) providing more resources for students who are experiencing academic
difficulties, 2) presenting more African American role models in STEM-intensive
agricultural sciences, and 3) encouraging African American college students to complete
their STEM-intensive agricultural sciences degrees. Also, university educators and
administrators should also consider resilience of students and help students be aware of
career barriers, so they can be engaged in more career exploratory behaviors.
5.7 Recommendations for Future Research
The present study represents an effort of extending the scope of SCCT by being
the first to explore the role of instrumentality and expressivity in influencing the career
exploratory behaviors of African American college students pursuing STEM-intensive
agricultural sciences majors.
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The interpretation of the research findings might be biased because of the
researcher’s limited experiences with STEM learning and teaching in the United States.
Also, confounding variables including personal characteristics that were not included in
this study might influence the data collection, data analysis and results interpretation.
Additionally, the results of this study may be not generalizable to explain the career
development process of non-African American college students who are not pursuing
STEM-intensive agricultural sciences degrees. Because the current study only examined
students who were enrolled in STEM-intensive agricultural sciences majors at five
HBLGIs, findings of this study can only be generalized to students enrolled in similar
types of majors and institutions. Also, the participants of this study were predominantly
female, and most participants majored in animal science, so the findings of this study
should be generalized to other populations with caution. Moreover, because of the crosssectional design of the study, causal relationship among variables of interest cannot be
made. Finally, this study provided valuable information to explain the career
development of African American college students, so the results should be generalized
to other racial and ethnic groups with caution.
What follow are several recommendations for future research that should be
considered.
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1. This study revealed that expressivity influences outcome expectations. The degree to
which expressivity can influence other social cognitive variables is still unknown. As
such, additional research should further explore the role of expressivity in the STEM
career development of African American college students.
2. The results of this study showed the direct influences of social supports on degree
goals and the direct influences of career barriers on career exploratory behaviors.
However, the indirect influences of social supports and career barriers on career
outcomes through self-efficacy were not examined in current study. Future studies
should test the mediation effects of self-efficacy on the relationship between social
supports and barriers and career outcomes.
3. Outcome expectations in this study did not explain a significant amount of variance in
career interests and degree goals, and career interests did not explain a significant
amount of variance in degree goals, which both contradicted the hypothesized
interests and goal models in SCCT (Lent, Brown, & Hackett, 1994). The relationships
among self-efficacy, outcome expectations, career interests, and degree goals need
further examination in future studies.
4. In this study, a number of students identified mentor availability and positive learning
experiences as helpful factors in their pursuit of a STEM-intensive agricultural
sciences major. However, this study did not include these factors as part of the SCCT
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model testing, yet they could be beneficial in future studies. As such, future research
should include measures that assess various indicators of mentoring support available
to students as well as students’ positive learning experiences resulting from having
engaged in a structured mentoring program. An examination of how various
mentoring variables can contribute to the prediction of students’ self-efficacy,
outcome expectations, career interests, goals and career outcomes could provide a
more clear picture on how campus climate and resources influence African American
college students’ STEM career development.
5. Future research should implement group comparison studies to examine how the
SCCT framework fits across gender, race/ethnicity, STEM major, university type. For
example, using SCCT as the framework, future research could explore the STEM
career development of female and male students, different race/ ethnicity groups, or
students enrolled in different STEM majors. Future studies could also be conducted to
examine if SCCT fits with the data across different university types. For example,
Lent et al. (2005) examined SCCT at both PWIs and HBCUs, and found that SCCT
can help explain the STEM career development of engineering students from these
two institution types.
6. This study focused only on the perspective of undergraduate students. Because the
STEM career development of the graduate student population has been understudied
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in the SCCT literature, studies with graduate students could provide expanded
perspectives on the utility of SCCT. Specifically, studies should be conducted with
graduate students who are enrolled in STEM-intensive agricultural sciences majors.
7. Future research should examine the factors that make the campus climate at HBLGIs
a more welcoming environment for African American students. Gasman (2012)
indicated that HBCUs developed a STEM community that emphasized success of all
students. Factors that help students feel welcomed in this community should be
explored by future research. A major implication from this research efforts could be
that PWIs could gain insights into what helps facilitate minority undergraduate
students’ academic success.
8. Future studies could expand on the qualitative portion of the current study. For
example, qualitative research can provide more in depth insights on individual
students’ thoughts and can also provide directions for future quantitative studies. A
comprehensive qualitative study should be conducted examining African American
college students’ learning experiences and the identification of factors that facilitates
their academic and career success in STEM-intensive agricultural sciences majors.
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